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dollars  per  acre-foot  0.8107  dollars  per  cubic  decameter 

degrees  Fahrenheit  °F  5/9  (F-32)  degrees  Celsius 

degrees  Fahrenheit  °F  5/9  (F+459.67)  degrees  Kelvin 

pounds  per  square  inch  psi  6.8948  kilopascals 


SUMMARY 


DESCRIPTION  OF  PROPOSED  ACTION 


Pursuant  to  contracts  to  deliver  State 
Water  Project  (SWP)  water  to  Napa  and 
Solano  Counties,  the  Department  of  Water 
Resources  (DWR)  has  proposed  construc¬ 
tion  of  Phase  II  facilities  of  the  North 
Bay  Aqueduct,  which  would  supply  up  to 
61,400  acre-feet  annually.  The  aqueduct 
would  divert  Delta  water  from  one  of 
three  locations  in  eastern  Solano  County 
overland  approximately  28  miles  to  near 
Cordelia  where  it  would  tie  into  pre¬ 
viously  constructed  Phase  I  aqueduct 
facilities  in  Napa  County  (see  map, 

Figure  i,  next  page).  The  City  of 
Vallejo  has  contracted  separately  for  an 
additional  5,600  acre-feet  of  water 
through  its  existing  intake  and  transport 
system  on  Cache  Slough.  The  Department 
is  also  proposing  that  conservation 
measures  be  implemented  to  reduce  water 
demand . 


Background  and  History 

The  construction  of  the  North  Bay  Aque¬ 
duct  was  originally  planned  for  comple¬ 
tion  in  1966  to  ensure  delivery  to  Napa 
County.  Since  construction  of  the  Solano 
County  portion  of  the  facility  was  not 
deemed  necessary  until  after  1975,  an 
interim  supply  was  provided  for  Napa 
County  by  the  Bureau  of  Reclamation  (now 
Water  and  Power  Resources  Service) 
through  the  Putah  South  Canal  originating 
at  Lake  Berryessa.  This  supply  is 
delivered  to  Napa  County  from  the  term¬ 
inus  of  the  Putah  South  Canal  via  Phase  I 
facilities  of  the  North  Bay  Aqueduct, 
built  in  1968. 


Construct  ion  and  Operational 
Characteristics 

Phase  1  facilities  consist  of  a  res¬ 
ervoir  and  pumping  plant  near  Cordelia 
in  Solano  County  and  an  underground 
pipeline  extending  about  4^  miles  from 
there  to  the  Napa  Turnout  Reservoir. 

The  maximum  capacity  of  the  Phase  1 
facilities  is  46  cubic  feet  per  second 
(cfs) . 

The  proposed  Phase  II  facilities  would 
be  built  entirely  in  Solano  County, 
connecting  directly  to  the  existing 
Phase  I  facilities.  The  proposed 
capacity  of  the  Phase  II  facilities 
wculd  permit  a  maximum  flow  of  115  cfs 
during  peak  water  demand  periods.  The 
existing  Vallejo  pumping  and  transport 
facilities  are  capable  of  a  maximum 
flow  of  approximately  32  cfs.  The  pro¬ 
posed  Phase  II  facilities  consist  of 
intake  pumping  plants  with  fish  screens, 
an  open  concrete-lined  canal,  and/or  a 
buried  pipeline,  and  a  terminal 
reservoir . 


ALTERNATIVES  CONSIDERED 


The  environmental  evaluation  of  the  pro¬ 
posed  action  to  construct  and  operate 
the  North  Bay  Aqueduct  requires  two 
distinct  levels  of  alternative  analysis. 
Alternative  water  supply  sources  for 
Napa  and  Solano  Counties  are  first 
investigated  to  determine  their  relative 
feasibility  and  likelihood  to  provide 
either  a  complete  or  partial  substitute 


x  i  i  i 


tor  the  Delta  water  supply  that  would  be 
conveyed  by  the  North  Bay  Aqueduct. 

The  second  level  of  evaluation  focuses 
on  various  alignments  of  the  proposed 
aqueduct  itself.  In  this  report,  the 
seven  alternative  alignments,  which 
include  three  possible  intake  points, 
are  investigated  to  determine  their 
impacts  on  cultural  resources,  particu¬ 
larly  the  presence  of  archaeological 
sites  near  historic  waterways;  endangered 
species  and  unusual  plant  associations; 
vernal  pools  and  the  Jepson  Prairie,  a 
unique  natural  feature  of  eastern  Solano 
County;  Suisun  Marsh,  emphasizing  the 
possible  cumulative  effect  of  additional 
Delta  water  diversion  on  salt  water 
intrusion;  farmland  encroachment;  and 
economic  implications,  particularly  water 
user  costs.  The  relationship  between 
water  supply  and  population  growth  in  the 
areas  that  would  be  served  by  the  aque¬ 
duct  is  also  a  special  concern  in  this 
analvs is . 

Alternative  Supplies 

Alternative  water  supply  sources  for  the 
two  counties  include  ground  water, 
reanalysis  of  the  Solano  Project,  desali¬ 
nation  of  Suisun  Slough  water,  the  West 
Sacramento  Valley  Canal,  conservation 
and  waste  water  reclamation.  In  the  near 
future  only  water  conservation  and,  to  a 
more  limited  extent,  waste  water  recla¬ 
mation  appear  to  be  feasible  alterna¬ 
tives,  at  least  partially,  to  the  pro¬ 
posed  North  Aqueduct  supply.  A  mixed 
plan,  water  conservation  with  the  North 
Bay  Aqueduct  and  waste  water  reclamation, 
is  selected  as  DWR's  preferred  alterna¬ 
tive.*  The  mixed  plan  also  encompasses 
any  other  sources  of  water  supply  that 
may  become  feasible. 


Alternat ive  Alignments 

Seven  basic  alternative  alignments 
were  selected  for  evaluation.  Consid¬ 
erations  in  locating  these  routes  in¬ 
cluded  different  intake  locations, 
avoidance  of  the  Jepson  Prairie  and 
Suisun  Marsh,  maximizing  the  effic¬ 
iency  of  secondary  water  transport 
systems,  and  minimizing  the  disruption 
of  urban  areas. 

The  alternative  alignments  would  divert 
Delta  water  from  either  Cache  Slough 
(Routes  1  and  3),  Calhoun  Cut  (Routes  2 
and  2A),  or  Lindsey  Slough  (Routes  4,  5 , 
6,  and  7)(see  Figure  4-1,  page  32). 
Alternative  routes  2  through  7  would 
have  the  additional  option  of  terminat¬ 
ing  at  either  a  North  or  a  South 
Cordelia  Forebay  (reservoir).  Alterna¬ 
tive  alignments  2  and  6  propose  a  seg¬ 
ment  of  open  concrete-lined  canal  with 
an  intermediate  pumping  station  south  of 
Travis  AFB .  From  this  pumping  plant, 
Routes  2  and  6  would  become  a  buried 
60-inch  diameter  pipe.  All  other 
alternative  alignments  (1,  2A,  3,  4,  5, 
and  7)  would  have  a  buried  60-inch 
diameter  pipe  for  the  entire  length  of 
the  aqueduct. 

SUMMARY  OF  SIONIFICANT  BF.NKFI C I AL  AND 
ADVERSE  ENVIRONMENTAL  EFFECTS  OF 
ALTERNATIVE  At.  1CNMENTS 

Since  many  of  the  direct  environmental 
consequences  typically  associated  with 
construction  and  operation  of  water 
transport  facilities  are  relat  ively 
minor,  of  short  duration,  and/or  lareelv 
alleviated  by  some  standard  construction 
measures,  the  focus  is  on  those  impacts 
which  would  be  relatively  significant  or 
distinctly  characteristic  of  a  particu¬ 
lar  alignment.**  These  include: 


*  Designation  of  this  alternative  as  "preferred"  is  not  intended  to  implv  any 
endorsement  by  the  II.  S.  Army  Corps  of  Engineers.  (See  note,  p .  J7) 

**Noth  ing  in  the  table  or  elsewhere  in  this  report  should  be  taken  as  implying 
that  some  factor  or  impact  has  not  been  considered  by  the  Department  of  Water 
Resources  in  planning  the  North  Bay  Aqueduct. 


NORTH  BAY  AQUEDUCT 
PHASE  H 

ALTERNATIVE  ALIGNMENTS 


.  Provision  of  supplemental  water 

supplies  to  Solano  and  Napa  Counties 
(All  Routes). 

.  Encumbrance  and/or  encroachment  of 
prime  farmland  (All  Routes). 

.  Possible  disruption  of  biological  habi¬ 
tats  in  the  Jepson  Prairie  and  Suisun 
Marsh  that  support  threatened  and 
endangered  plant  and  animal  species 
(Routes  2,  2A ,  3,  4,  5,  6,  and  7). 

.  Intersect  ion  and  disrupt  ion  of  numerous 
roadways,  railroads,  and  major  utility 
and  service  lines  (All  Routes). 

.  Temporary  disruption  with  the  first 
phase  and  possibly  phases  II  and  III  of 
the  Fairfield  linear  park  system  along 
the  abandoned  Sacramento  Northern  Rail¬ 
road  right  of  way  (Route  1  only). 

.  Increased  noise  and  dust  levels,  par¬ 
ticularly  in  urban  areas  (All  Routes). 

.  Generation  of  substantial  amounts  of 
material  from  maintenance  dredging  of 
intake  channels  (Routes  1,  2,  2A,  and 
3). 

Consumption  of  a  significant  amount  of 
energy  for  construction,  operation,  and 
maintenance  of  the  aqueduct  (All 
Rout  es  )  . 

The  pre-t reat ment  water  quality  of 
existing  domestic  supplies  in  Solano 
and  Napa  Counties  would  be  compromised 
by  the  supplemental  North  Ray  Aqueduct 
supp 1 v  (All  Routes  )  . 

Since  the  proposed  capacity  of  the  North 

Hay  Aqueduct  would  be  113  cfs  for  all 

alignments,  the  indirect  impacts  asso¬ 
ciated  with  population  growth  would  be 


essentially  the  same  for  each  alignment. 
The  population  growth  expected  in  Solano 
and  Napa  Counties  may  be  considered  to 
result  from  or  necessitate  the  North  Bay 
Aqueduct,  depending  on  one's  point  of 
view.  This  growth  will  result  in 
generally  more  congested  roadways, 
lowered  air  quality,  elevated  noise 
levels,  strains  on  some  public- 
services,  diminished  open  space  and 
wildlife  resources,  and  other  eco¬ 
logical  effects. 

Based  on  the  environmental  analysis  pre¬ 
sented  in  this  report,  Routes  1  and  4 
(to  the  North  Cordelia  Forebay)  have 
been  selected  as  preferred  for  the  con¬ 
struction  of  the  North  Bay  Aqueduct.* 

The  major  advantages  of  Route  1,  with  an 
intake  on  Cache  Slough,  would  include 
possible  maintenance  coordination  with 
the  City  of  Vallejo's  existing  intake 
and  avoidance  of  a  potential  conflict 
with  the  proposed  relocation  of  the  City 
of  Vacaville's  sewage  discharge,  rela¬ 
tively  low  construction  and  operation 
costs  of  secondary  water  transport  sys¬ 
tems,  avoidance  of  the  Suisun  Marsh,  and 
expected  lower  sensitivity  with  regard 
to  cultural  resources  and  anadromous 
fish.  Significant  disadvantages  ot 
Route  1  would  include  encumbrance  ol 
prime  farmland  and  temporary  disruption 
of  the  social  environment  through  a  long 
stretch  of  Fairfield.  Available  data 
also  indicate  that  water  quality  in 
Cache  Slough  is  lower  than  in  Lindsey 
Slough . 

Route  4,  with  the  alternat  ive  rout  i ng 
around  Cordelia  Hill  to  the  North 
Cordelia  Forebay,  would  have  the 
advantage  of  utilizing  the  Creed/ 
Robinson  Road  right  of  wav,  thereby 
minimizing  the  need  for  encumbrance  of 
surrounding  farmland,  mininizing  con¬ 
flicts  with  utilities  along  the  right  of 


*1he  It.  S.  Army  Corps  of  Engineers  takes  an  impartial  position  as  to  whether  to 
issue  or  deny  a  regulatory  permit  until  public  review  is  complete.  Therefore, 
the  "preferred"  alignments  referred  to  in  the  joint  EIR/F.S  do  not  represent  l 
Corps  designation. 


TA9LE  i 


IMPACT  OVERVIEW 


IMPACTS 


AQUEDUCT  ROUTES 

I  2  2A  3  4  6  b  7 


1.  Potential  seismic  events  could  damage  or  disrupt  the  aquedur*. 

2.  Soils  may  cause  problems  by  shrinking  and  swelling. 

3.  Oust  and  other  particulate  matter  would  be  generated  during  excavation 
activities  and  could  adversely  affect  urban  areas. 

4  Farmland  would  be  encumbered  and/or  encroached. 

5.  Construction  of  the  aqueduct  would  intersect  numerous  streams  and  drainaqe 
channels  and  could  also  disturb  subsurface  irrigation  and  drainaqe  systems. 

6.  Construction  across  existinq  levees  could  affect  their  stability  and 
consequently  increase  the  local  flooding  hazard. 

7.  Initial  and  maintenance  dredging  for  the  aqueduct  intake,  where  required, 
would  temporarily  increase  turbidity  and  disrupt  riparian  vegetation. 

8.  Disposal  of  dredqed  material  would  require  additional  land  acquisition 
and/or  transport  to  landfill. 

9.  Fish  and  other  aquatic  organisms  would  be  entrained/impinged  at  the 
diversion  intake. 

10.  Construction  activities  could  disrupt  native  grasslands  by  removing 
veqetation  and  altering  the  soil  strata. 

U.  Construction  activities  would  encroach  in  the  primary  management  zone  of 
the  Suisun  Marsh. 

12.  Construction  in  the  Jepson  Prairie  and  surrounding  grasslands  would  be  a 
potential  disturbance  to  sheep  during  lambing  season. 

13.  Areas  of  relatively  high  archaeological  sensitivity  could  be  revealed 
durino  construction  of  the  aqueduct. 

14.  Numerous  roadways  and  railroads  would  have  to  be  traversed  during 
construction  of  the  aqueduct  and  temporary  congestion  and  rerouting  of 
traffic  would  result. 

15.  Increased  noise  levels  would  be  associated  with  construction  of  the 
aqueduct,  adversely  affecting  urban  areas. 

16.  Construction  of  the  aqueduct  along  Route  1  through  Fairfield  would 
temporarily  disrupt  the  first  phase  of  the  city’s  linear  park. 

17.  Major  utility  and  service  lines  in  Suisun  City  would  be  crossed 

18.  Supplemental  water  supplies  would  be  made  availaDle  to  Solano  and  Napa 
Counties. 

19.  Although  open  canal  segnents  of  the  aqueduct  would  be  fenced  along  their 
''-tire  length,  some  public  access  to  the  canal  would  still  occur, 
endtjngerinq  the  safety  of  these  individuals. 

20.  Population  growth  (particularly  around  Suisun  City  and  Fairfield)  enabled 
by  the  additional  water  supply  would  result  in  more  congested  roadways, 
lower  air  quality,  elevated  noise  levels,  strains  on  some  public  services, 
diminished  open  space,  wildlife  resources,  and  other  ecoloqical  effects. 

21.  Prime  agricultural  land  in  Solano  County  would  be  displaced  by  urban 
development  to  accommodate  population  growth  enabled  by  additional  water 
suppl y . 

22.  Development  in  Suisun  City  enabled  by  the  aqueduct  water  supply  could  put 
additional  pressure  on  the  adjacent  Suisun  Marsh. 

23.  Intake  on  Calhoun  Cut  would  conflict  with  designation  as  "significant 
natural  resource  area"  in  1975  Delta  Plan. 

24.  Pre- treatment  water  quality  of  existing  domestic  supplies  would  be  lowered 
by  supplemental  North  Bay  Aqueduct  water  supply. 

25.  Aqueduct  itself  or  the  urban  development  it  allows  could  cause  conflicts 
with  Governor's  Urban  Strategy. 
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NOTE  : 


Relative  magnitude  of  environmental  impact  is  indicated  as  appropriate:  H  -  High,  M  -  Moderate,  l  -  Low, 
No  Impact,  *  ■  Uiique  to  alternative  routing  around  Cordelia  Hill  to  North  Cordelia  Forebay  (Routes 


utilities  through  Suisun  City,  and  a 
potential  conflict  with  Vacaville's 
future  waste  water  discharge. 


way,  avoiding  Suisun  Marsh,  and  reducing 
potential  impacts  to  the  Jepson  Prairie, 
endangered  species,  and  cultural 
resources.  The  Lindsey  Slough  intake  for 
Route  4  would  also  require  minimal  ini-  Through  public  review  of  this  draft 

tial  and  maintenance  dredging  and  dredge  environmental  document  and  more  detailed 
spoils  disposal.  The  major  disadvantages  analysis  of  several  environmental  factors 
of  Route  4  would  be  the  higher  construe-  suggested  by  this  study,  one  preferred 
t ion  and  operating  costs  of  secondary  route  will  be  selected  for  inclusion  in 

water  transport  systems,  disruption  of  final  EIR/ES. 

the  social  environment  and  several  major 
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PURPOSE  OF,  AND  NEED  FOR  PROPOSAL/INTRODUCTION 


1,1  PURPOSE  AND  NEED  FOR  PROPOSAL 


1.1.1  The  Department  of  Water  Resources 
(DWR)  is  proposing  to  construct  the  Phase 
11  facilities  of  the  North  Bay  Aqueduct 
to  meet  the  requests  of  Solano  and  Napa 
Counties  for  additional  water  supply. 
DWR's  purpose  in  building  the  aqueduct 
would  be  to  fulfill  contractual  commit¬ 
ments  and  to  satisfy  developing  needs  for 
supplemental  municipal  and  industrial 
water  in  the  North  Bay  region.  Various 
agencies  have  estimated  the  amount  of 
supplemental  water  that  the  proposed 
service  area  will  require  by  the  year 
2000,  and  all  the  estimates  indicate  a 
need  for  some  new  source  of  water. 

/ 1,2,3/  The  aqueduct  would  convey  Delta 
(State  Water  Project)  water  across  Solano 
County,  supplying  Vacaville,  Fairfield, 
Suisun  City,  and  Benicia.  It  would  also 
supply  Napa  by  connection  to  the  existing 
Phase  I  facilities.  The  City  of  Vallejo 
would  also  receive  a  State  Water  Project 
supply  through  its  existing  pipeline  to 
Cache  Slough. 

1.1.2  The  National  Environmental  Policy 
Act  of  1969  (NEPA)  is  the  basic  national 
charter  for  the  protection,  enhancement, 
and  restoration  of  the  environment.  NEPA 
procedures  generally  insure  that  relevant 
env  ironmental  information  is  made  avail¬ 
able  to  public  officials  and  interested 
citizens  before  decisions  are  made  and 
before  actions  are  taken.  /4/  Since  the 
North  Bay  Aqueduct  involves  construction 
of  an  intake  structure  in  "navigable 
waters  of  the  United  States",  it  requires 
a  permit  from  the  U.  S.  Army  Corps  of 
Engineers  (see  Section  2.1.1),  and 
thereby  is  subject  to  the  statutory 
authority  of  NEPA.  An  Environmental 
Statement  (ES)  is  required. 


1.1.3  The  California  Environments’ 
Quality  Act  (CEQA)  of  1970  (as  amended) 
mandates  that  all  agencies  of  the  State 
government  which  regulate  activities  of 
private  individuals,  corporations,  and 
public  agencies  which  are  found  to  sig¬ 
nificantly  affect  the  quality  of  the 
environment  shall  regulate  such  activi¬ 
ties  so  that  major  consideration  is 
given  to  preventing  environmental 
damage.  / 5 /  Amendments  to  CEQA  Guide¬ 
lines  in  1976  encourage  the  use  of  a 
Notice  of  Preparation,  similar  to  that 
already  used  in  federal  environmental 
review  procedure.  A  Notice  of  Prepara¬ 
tion  for  Phase  II  of  the  North  Bay  Aque¬ 
duct  was  distributed  on  October  8,  1979. 

1.1.4  The  preparation  and  review  of  an 
Environmenta 1  Impact  Report  (EIR)  is  the 
cornerstone  of  CEQA.  The  EIR  is 
considered  a  full  disclosure  public  docu¬ 
ment,  objectively  evaluating  all  signifi¬ 
cant  environmental  implications  of  a 
proposed  action.  EIR  Guidelines  (Section 
15063)  specifically  encourage  the  use  of 
a  joint  EIR/ES  where  both  State  and 
Federal  requirements  would  require  prep¬ 
aration  of  environmental  documents. 


1.2  BACKGROUND  AND  HISTORY 

1.2.1  The  Department  of  Water  Resources 
(DWR)  has  contracted  with  Madrone  Asso¬ 
ciates  to  conduct  an  environmental 
analysis  of  its  proposed  action  to  con¬ 
struct  Phase  II  facilities  of  the  North 
Bay  Aqueduct.  The  construction  of  the 
Phase  II  facilities  would  fulfill  con¬ 
tractual  obligations  dating  to  the 
I960 's  between  DWR  and  the  Counties  of 
Napa  and  Solano.  The  proposed  aqueduct, 
which  would  divert  Delta  water  at  either 


1 


eh 


RELATIONSHIP  TO  STATE  WATER  PROJECT 


1,  i  nil  sey  Slough  or  Cache  Slough  in  eastern 
Solano  County,  would  provide  up  to  61,400 
.01  ••-feet /vr  of  the  total  of  67,000  acre- 
t.  1  / v r  contracted  for  by  the  two  coun- 
ii.  .  i'lu  remainder,  5,600  ac-ft/yr, 
will  be  delivered  through  the  existing 
a<jii.-iluct  owned  by  the  City  of  Vallejo, 
which  diverts  from  Cache  Slough. 

1.  ’.?  Plans  for  supplying  water  from  the 
5n,  1 amento-San  Joaquin  Delta  to  northerly 
pu. 1  ions  of  the  San  Francisco  Bay  area 
d.-uo  back  to  the  1920s.  Although  a 
Sol  mo-Napa  County  conduit  was  proposed 
in  1912,  it  was  not  included  as  an  ele¬ 
ment  of  the  State  Water  Plan  at  that 
northern  Bay  area.  The  Legislature  for- 
,'illv  adopted  this  recommendation  in  1957 
an. I  included  the  North  Bay  Aqueduct  as  a 
feature  of  the  State  Water  Project. 

1.2.1  A  lack  of  interest  in  the  aqueduct 
by  Marin  and  Sonoma  Counties,  which  had 
alternative  sources  of  water  available 
(e.g.,  Russian  River),  induced  a  reevalu- 
at ion  of  the  project  which  concluded  that 
the  focus  of  the  aqueduct  should  be  on 
Napa  and  Solano  Counties,  with  construc¬ 
tion  of  the  facility  to  be  completed  in 
time  to  ensure  delivery  to  Napa  County  by 
1966.  Since  construction  of  the  Solano 
County  portion  of  the  facility  was  not 
considered  necessary  until  after  1975,  an 
interim  water  supply  source  had  to  be 
provided  to  Napa  County.  This  interim 
supply  was  made  available  by  the  Bureau 
of  Reclamation  (now  Water  and  Power 
Ri-  ources  Service)  through  its  Solano 
Pri  iert  facilities  originating  at  Lake 
Be  <  1 vessa . 

1.2.4.  Existing  Phase  I  facilities  ».  ■ 
the  North  Bay  Aqueduct  in  Napa  County 
consist  of  a  surge  tank  near  Cordelia 
with  approximately  4  miles  of  underground 
16-inch  diameter  pipeline  extending  west¬ 
erly  and  terminating  at  Napa  Turnout 
Reservoir  (see  Figure  4-1).  The  maximum 
capacity  of  the  Phase  I  facilities  is  46 
cubic  feet  per  second  (cfs).  An  interim 
pumping  plant  near  Cordelia  currently 
lifts  water  from  the  terminal  reservoir 
ot  the  Solano  Project  to  a  surge  tank. 


1.3 


1.3.1  In  1951,  the  California  Legis¬ 
lature  authorized  construction  of  what 

is  now  the  State  Water  Project,  a  system 
designed  to  provide  additional  water 
supply,  storage,  and  distribution 
throughout  California  (Figure  1-1). 
Although  the  Project  has  been  providing 
water  to  portions  of  California  since 
1962,  the  primary  facilities  of  the 
Project  were  not  completed  until  1973. 

By  this  time,  18  reservoirs,  15  pumping 
plants,  5  power  plants,  and  540  miles  of 
aqueduct  were  operating  in  the  system. 
The  key  feature  of  the  Project  is  the 
770  foot  Oroville  Dam,  which  has  the 
capacity  to  impound  over  3.5  million 
acre-feet  of  water  on  the  Feather  River 
in  Butte  County. 

1.3.2  The  Project,  administered  by  DWR , 
is  scheduled  to  reach  its  full  delivery 
capacity  of  approximately  4.23  million 
acre-feet  sometime  after  the  year  2010. 
/6 /  To  enable  delivery  of  this  full 
capacity,  DWR  has  proposed  additional 
reservoirs,  ground  water  storage,  a 
peripheral  canal  around  the  Sacramento- 
San  Joaquin  Delta,  and  several  water 
transportation  facilities.  The  North 
Bay  Aqueduct  has  been  proposed  to 
satisfy  one  of  these  latter  require¬ 
ments.  DWR  has  also  been  emphasizing 
water  conservation  and  waste  water  rec¬ 
lamation  as  a  means  to  reduce  future 
water  demand  and,  hence,  indirectly  sup¬ 
plement  more  traditional  water  supply 
sources . 


1.4  GENERAL  DESCRIPTION  OF  REGIONAL 
AREA 


1.4.1  Solano  and  Napa  Counties  encom¬ 
pass  approximately  1,700  square  miles 
between  the  San  Francisco  Bay  area  and 
the  Sacramento  Valley  (Figure  1-2).  Napa 
County  and  northeastern  Solano  County  are 
characterized  by  the  mountainous  terrain 
and  narrow  valleys  of  the  California 
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inner  Coastal  Range.  The  south  and 
southeastern  portions  of  Solano  County 
consist  of  gently  rolling  hills  which 
grade  into  the  flat  landscape  of  the 
Central  Valiev.  The  Sacramento  River 
forms  the  eastern  boundary  of  the  two 
county  area,  with  the  Suisun  Marsh  and 
San  Pablo  Bay  to  the  south  and  southwest, 
Sonoma  County  to  the  west,  and  Lake  and 
Yolo  Counties  to  the  north. 

1.4.2  The  population  of  Solano  County, 
approximately  233,000,  is  distributed 
among  seven  cities  and  scattered  rural 
locations.  Ill  An  estimated  95,000 
persons  currently  reside  in  Napa  County, 
where  a  large  number  of  these  individuals 
work  outside  their  counties  of  residence, 
commut  ing  to  work  in  places  as  far  as  San 
Francisco  and  Sacramento.  / 8 /  The  major¬ 
ity  of  the  population  in  both  counties 
resides  in  the  incorporated  cities  where 
industry  is  also  concentrated,  while  the 
sparsely  populated  unincorporated  regions 
include  agriculture  and  open  space. 

1.4.3  Napa  and  Solano  Counties  have  the 
mild  Mediterranean  climate  characteristic 
of  central  California.  A  warm,  dry 
season  typically  extends  from  May  through 
October  while  a  cool,  wet  season  usually 
occurs  from  November  to  April.  Periods 
of  relatively  high  daytime  temperatures 
frequently  occur  in  the  summer,  particu¬ 
larly  in  Solano  County,  but  nights  are 
generally  cool.  Total  annual  precipita¬ 
tion  varies  considerably  with  the  eastern 
portions  of  Solano  Countv  receiving  as 
little  as  17  inches  of  rainfall  each 
vear,  while  higher  elevation  locations  in 
eastern  Napa  Countv  receive  up  to  40 
inches.  / 9 / 


reclamation,  other  surface  and  ground 
water  supplies)  must  first  be 
investigated  to  assess  their  relative 
feasibility  and  likelihood  of  providing 
either  a  complete  or  partial  substitute 
to  the  Delta  water  supply  that  would  be 
conveyed  by  the  North  Bay  Aqueduct. 
Section  3.0  in  this  report  addresses 
alternative  water  supply  sources  both 
individually  and  as  a  composite  using 
existing  information  and  quantitative 
data  where  they  are  available  and 
appropriate  to  support  findings. 

1.5.2  The  second  level  of  the  evalua¬ 
tion  focuses  on  various  possible  align¬ 
ments  of  the  proposed  aqueduct  itself. 

In  this  report  seven  alternative  align¬ 
ments,  which  include  three  possible 
intake  points,  are  investigated  to 
assess  and  compare  their  primary 
(direct)  environmental  effects  in  Solano 
County . 

1.5.3  Areas  of  special  concern  in  the 
analysis  of  alternative  aqueduct  routes 
were  identified  in  a  preliminary  assess¬ 
ment  of  the  project.  They  include: 
cultural  resources,  particularly  the 
presence  of  archaeological  sites  near 
historic  waterways;  endangered  plant  and 
animal  species  and  unusual  plant  associ¬ 
ations;  vernal  pools,  a  distinctive 
natural  feature  of  eastern  Solano 
County;  Suisun  Marsh,  with  respect  to 
direct  encroachment  into  the  Marsh  and 
for  the  possible  cumulative  effect  of 
diverting  additional  Delta  water  on  the 
quantity  of  Delta  outflow,  with  resul¬ 
tant  salt  water  intrusion  into  the 
Marsh;  farmland  encroachment;  and  eco¬ 
nomic  implications,  particularly  costs 
to  water  users. 


1.5  PROBLEM  DEFINITION 

1.5.1  The  environmental  evaluation  of 
the  proposed  action  to  construct  and 
operate  the  North  Bay  Aqueduct  requires 
that  two  distinct  levels  of  alternatives 
be  analyzed.  Alternative  water  supply 
sources  fnr  Napa  and  Solano  Counties 
(e.g.,  water  conservation,  waste  water 


1.5.4  The  relationship  between  water 
supply  ami  population  growth  is  an  issue 
which  has  evoked  considerable  contro¬ 
versy  in  several  other  Bav  area  coun¬ 
ties.  In  conjunction  with  the  analysis 
of  alternative  sources  of  supply,  the 
report  evaluates  this  relationship 
between  new  supply  and  population  growth 
in  both  Solano  and  Napa  Counties  and  the 
secondary  effects  of  growth  that  might 
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be  attributed  to  supplemental  water 
supp 1 v . 

1.6  PURPOSE  AND  NEED  OF  F.IR/ES 

1.6.1  State  and  Federal  law  requires 
that  environmental  concerns  be  given 
major  consideration  in  the  review  and 
analysis  of  proposed  public  projects  and 
actions.  Specifically,  the  environmental 
review  process  requires  that  all  govern¬ 
ment  agencies  which  have  jurisdiction 
over  all  or  a  portion  of  a  proposed  proj¬ 


ect  fully  consider  the  environmental 
implications  of  the  proposed  action  prior 
to  the  issuance  of  any  necessary  permits. 
Agencies  with  jurisdiction  over  a  project 
fall  into  two  general  categories:  those 
which  have  actual  permit  authority,  and 
those  which  can  review  and  make 
recommendations  only  (see  Section  2.0). 
The  Environmental  Quality  Act  (CEQA)  of 
1970  (as  amended)  and  the  National 
Environmental  Policy  Act  (NEPA)  of  1969 
(as  amended)  are  the  two  principal  pieces 
of  legislation  establishing  the 
environmental  review  process  for  the 
proposed  North  Bay  Aqueduct  project. 
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2.0  PLANNING  AND  REGULATORY  CONTEXT 


This  chapter  briefly  discusses  the  agen¬ 
cies  having  some  authority  or  responsi¬ 
bility  in  regard  to  the  proposed  Phase  II 
facilities  of  the  North  Ray  Aqueduct. 

2.1  FEDERAL 


2.1.1  U.  S.  Corps  of  Engineers  / 1 / 

2.  1.1.1  A  Corps  of  Engineers  (COE)  per¬ 
mit  is  required  for  the  subject  activity 
pursuant  to  the  provisions  of  Section  10 
of  the  River  and  Harbor  Act  of  1899  (33 
U.S.C.  403),  and  Section  404  of  the  Clean 
Water  Act  (CWA)(33  U.S.C.  1344).  Section 
10  pertains  to  the  construction  of  any 
structure  in  or  over  any  navigable  water 
of  the  United  States,  the  excavation  from 
or  depositing  of  material  in  such  waters, 
the  accomplishment  of  any  other  work 
affecting  the  course  location,  condition, 
or  capacity  of  such  waters.  Section  404 
of  the  CWA  pertains  to  the  discharge  of 
dredged  or  fill  material  into  the  waters 
of  the  United  States  at  specified  dis¬ 
posal  sites. 

2. 1.1.2  The  procedures  for  issuing  such 
permits  are  governed  by  Corps  of 
Engineers  regulations  (33  CFR  320  et 
seq.)  and  by  directives  requiring 
consultation  with  the  IJ.  S.  Fish  and 
Wildlife  Service,  the  National  Marine 
Fisheries  Service,  the  Environmental 
Protection  Agency,  the  California 
Department  of  Fish  and  Game,  and  other 
appropriate  Federal  and  State  agencies. 
The  decision  whether  to  issue  a  permit 
for  the  North  Bay  Aqueduct  will  be  based 
on  an  evaluation  of  the  probable  impact 
of  the  proposed  project  and  its  intended 
use  on  the  public  interest.  The  National 
Environmental  Policy  Act  requires  that 
the  Corps  prepare  an  Environmental 


Impact  Statement  if  it  is  determined  that 
the  issuance  of  a  permit  would  have  a 
significant  effect  on  the  quality  of  the 
human  environment.  In  accordance  with 
Corps  of  Engineers  regulations,  the 
evaluation  by  Section  404  (b)(1)  of  the 
CWA  has  also  been  integrated  into  the 
text  of  this  EIR/ES. 


2.1.2  U.  S.  Fish  and  Wildlife  Service 
_ 


2. 1.2.1  The  U.  S.  Fish  and  Wildlife 
Service  (USFWS),  a  division  of  the 
Department  of  the  Interior,  is  respon¬ 
sible  for  protecting,  preserving,  and 
enhancing  fish  and  wildlife  resources  as 
specified  in  the  Fish  and  Wildlife 
Coordination  Act  of  1956.  Major  con¬ 
cerns  of  this  agency  for  the  North  Bay 
Aqueduct  include  endangered  species, 
associated  primarily  with  the  Jepson 
Prairie  vernal  pools;  migratory  birds; 
and  anadromous  fish  in  the  intake 
sloughs.  USFWS  acts  in  an  advisory 
role,  reviewing  permit  applications 
received  by  the  U.  S.  Army  of  Engineers 
(COE).  USFWS  provides  comments  and 
recommendations  to  COE  regarding  impacts 
of  proposed  projects  on  fish  and  wild¬ 
life  resources  and  measures  considered 
necessary  to  prevent  and  mitigate 
pr o jec t -re  1  at ed  losses  of  fish  and  wild¬ 
life  resources . 

The  Endangered  Species  Act  of  1^73,  as 
amended,  is  also  administered  bv  USFWS. 
The  Act  requires  the  Corps  of  Engineers, 
in  consultation  with  the  USFWS,  to 
insure  that  proposed  projects  are  not 
likely  to  jeopardize  the  continued 
existence  of  anv  endangered  or  threat¬ 
ened  species  or  result  in  the  destruc¬ 
tion  of  adverse  modification  of  crit  ical 
habitat  for  such  species,  unless  an 


exemption  of  the  project  has  been  granted 
by  the  Endangered  Species  Committee 
established  by  the  Act. 

2.1.3  National  Marine  Fisheries  Service 

717 

2. 1.3.1  The  National  Marine  Fisheries 
Service  (NMFS),  within  the  1).  S. 
Department  of  Commerce,  is  primarily 
concerned  with  the  preservation  and 
management  of  marine,  estuarine,  and 
anadromous  fish,  as  specified  by  the  Fish 
and  Wildlife  Coordination  Act.  NMFS 
functions  in  an  advisory  role  (similar  to 
the  USFWS),  reviewing  and  commenting  on 
permit  applications  submitted  to  the 
Army  Corps  of  Engineers.  Regarding 

the  North  Bay  Aqueduct  project,  NMFS  has 
expressed  particular  concern  over  the 
cumulative  impacts  cf  water  diversions 
from  the  Delta  on  the  biota  of  the  Delta, 
Suisun  Marsh,  San  Francisco  Bay,  and  the 
continental  shelf. 

2.1.4  U.  S.  Environmental  Protection 
Agency  / 4/ 

2. 1.4.  I  The  (J.  S.  Environmental  Protec¬ 
tion  Agency  (EPA)  is  the  agency  respon¬ 
sible  for  establishing  the  guidelines 
that  must  be  met  by  Corps  of  Engineers 
permits  under  Section  404.  EPA  concerns 
are  focused  on  the  protection  of  water 
quality,  wetlands,  fisheries,  and  wild¬ 
life  habitat.  They  are  also  interested 
in  the  investigation  of  alternative  water 
supply  sources  in  Napa  and  Solano 
Count ies  . 

2.1.3  U.  S.  Air  Force  (Travis  A i_r 
Force  Base)  / 57 

2. 1.5.1  If  any  part  of  the  North  Bay 
Aqueduct  were  to  be  located  on  Air  Force 
Base  property,  an  easement  would  be 


required.  If  the  aqueduct  passed  through 
a  government-owned  easement,  then  a  con¬ 
sent  agreement  would  be  required.  The 
only  current  restriction  on  siting  of  the 
North  Bay  Aqueduct  on  Air  Force  Base 
property  requires  that  any  aqueduct 
facilities  crossing  the  Air  Force  Base 
would  have  to  be  placed  underground. 

2.  1.5.2  The  Air  Force  base  bus  estab¬ 
lished  a  restricted  zone  around  its 
runwavs  which  governs  the  height  of 
buildings  and  other  structures.  The 
restrictions  prohibit  any  above-ground 
structures  for  a  50-foot  parallel  and 
1,000-foot  perpendicular  distance  from 
the  end  of  the  runways.  Beyond  this 
area  the  height  of  above-ground  struc¬ 
tures  can  increase  at  the  rate  of  one 
foot  per  50-feet  parallel  and  one  foot 
per  7  feet  perpendicular  to  the  end  of 
the  runway. 

2.1.6  Department  of  Energy  / 6 / 

2. 1.6.1  The  IJ .  S.  Department  of  Energy 
will  require  a  permit  for  crossing  over¬ 
head  electrical  transmission  lines 
located  in  the  eastern  portion  of  the 
project  site. 

2.2  STATE 

2.2.1  Department  of  Water  Resources 

2.2. 1.1  The  Department  of  Water 
Resources  (DWR  is  proposing  the  con¬ 
struction  of  the  Phase  [I  facilities  of 
the  North  Bav  Aqueduct  to  fulfill  exist¬ 
ing  water  supply  agreements  with  Solano 
and  Napa  Counties.  The  Department  is 
coordinating  the  environmental  review 
process  and  obtaining  all  necessary  per¬ 
mits.  DWR  is  acting  as  a  lead  agency 
and  is  responsible  for  making  sure  that 
all  applicable  provisions  of  the 
California  Environmental  Quality  Act  are 
met . 


2.2.2  San  Francisco  Bay  Conservation 
and  Development  Commission  111 

2. 2. 2.1  A  Bay  Conservation  and  Develop¬ 
ment  Commission  (BCDC)  permit  would  be 
required  for  any  North  Bay  Aqueduct 
alignment  falling  within  the  primary 
management  zone  of  the  Suisun  Marsh. 

BCDC  has  requested  the  U.  S.  Army  Corps 
of  Engineers  to  hold  its  permit  in  abey¬ 
ance  until  a  BCDC  permit  is  issued.  The 
Commission  would  allow  a  buried  pipeline 
to  cross  the  primary  management  zone  of 
the  marsh,  provided  that  complete  resto¬ 
ration  of  disturbed  areas  occurs,  unless 
a  feasible  alternative  routing  is  avail¬ 
able.  BCDC  has  delegated  its  authority 
in  the  secondary  management  zone  of 
Suisun  Marsh  to  Solano  County  and  would 
have  direct  involvement  only  upon  appeal. 
BCDC  is  concerned  with  losses  in  wildlife 
habitat,  effects  on  endangered  species, 
cutting  the  marsh  off  from  upland  areas, 
and  interfering  with  terrestrial  migra¬ 
tions  of  wildlife  during  the  construction 
phase . 

2.2.3  California  Department  of  Fish 
and  Game  /8/ 

2.2. 3.1  The  California  Department  of 
Fish  and  Game  (DFG)  has  responsibility 
for  protecting  and  managing  fish  and 
wildlife  species.  Since  all  of  the  pro¬ 
posed  alignments  of  the  North  Bay  Aque¬ 
duct  would  cross  several  streams,  DFG 
permits  would  have  to  be  acquired  under 
the  stream  alteration  agreement  of  the 
Fish  and  Game  Code.  In  addition  State 
law  mandates  that  new  water  diversion 
must  have  a  screened  intake  point, 
requiring  a  DFG  permit. 

2.2.4  California  Health  Services  / 9/ 


2.2.4. 1  The  California  Health  Services 
agency  has  jurisdiction  which  includes 
all  domestic  water  utilities.  Therefore, 
the  North  Bay  Aqueduct  project  would  be 
subject  to  its  rules  and  regulations. 
Although  no  permits  are  required  by 


Health  Services,  they  would  be  respon¬ 
sible  for  setting  standards  for  treat¬ 
ment  of  the  water.  Their  primary 
concern  with  the  North  Bay  Aqueduct 
project  is  that  the  City  of  Vallejo 
receives  an  improved  water  source. 

2.2.5  State  Parks  and  Recreation  / 1 0 / 

2.2.5. 1  The  State  Parks  -nd  Recreation 
Department  does  not  have  any  permit  or 
regulatory  authority  over  the  North  Bay 
Aqueduct  project;  however,  it  has  noti¬ 
fied  DWR  that  part  of  the  Jepson  Prairie 
that  would  be  crossed  by  some  of  the 
alternative  aqueduct  alignments  is 
included  in  its  future  acquisition 
program. 

2. 2. 5. 2  The  Department  has  indicated  a 
preference  for  the  Route  1  alignment 
which  would  completely  avoid  the  Jepson 
Prairie.  It  has  further  stipulated  that 
mitigation  land  purchases  of  up  to  3,000 
acres  of  the  Jepson  Prairie  (the  maximum 
required  if  Route  2  or  2A  were  selected) 
would  be  requested  to  offset  potential 
impacts  to  the  sensitive  region.  If 
Route  4,  5  or  6  is  selected,  the  Parks 
and  Recreation  Department  has  suggested 
that  geology  test  borings  be  drilled 
along  Creed  Road  prior  to  construction 
to  determine  the  possible  effects  of 
aqueduct  construction  on  ground  water 
movement . 

2.2.6  State  Water  Resources  Control 
Board  /I 1/ 

2. 2. 6.1  State  Water  Resources  Control 
Board  (SWRCB)  permits  for  appropr iat i ve 
water  rights  were  obtained  by  Department 
of  Water  Resources  in  1967  for  the 
entire  North  Bay  Aqueduct  project; 
however,  not  all  of  the  terms  and 
conditions  of  the  permit  have  been 
final  ized . 

2. 2. 6. 2  SWRCB  is  primarily  concerned 
with  possible  conflicts  in  Cache  Slough 
if  Vacaville  continues  to  discharge 
waste  water  into  a  tributary  creek  and 
North  Bay  Aqueduct  selects  an  intake 


point  downstream.  It  has  indicated 
support  of  a  North  Bay  Aqueduct  alterna¬ 
tive  that  intakes  on  Cache  Slough,  since 
Vallejo  currently  has  an  intake  there. 

2.2.7  Regional  Water  Quality  Control 
Board  / 1 2 / 


2. 2. 7.1  Although  a  discharge  permit 
would  not  be  required  for  the  North  Bay 
Aqueduct  project,  the  Central  Valley 
Regional  Water  Quality  Control  Board  will 
review  the  Draft  EIR/ES  through  the  State 
Clearinghouse  and  comment  on  the  possible 
impact  of  other  projects  and  their  alter¬ 
natives  on  the  North  Bay  Aqueduct  and  on 
the  impact  the  North  Bay  Aqueduct  might 
have  on  other  projects  in  the  area.  The 
Regional  Board's  principal  concern  is  the 
possible  conflict  between  the  City  of 
Vacaville,  which  discharges  waste  water 
into  Alamo  Creek  (a  tributary  of  Cache 
Slough),  and  the  placement  of  the  North 
Bay  Aqueduct  intake  downstream. 

2.2.8  California  Department  of 
Transportation  /I 3/ 

2.2.8. 1  The  California  Department  of 
Transportation  (CALTRANS)  has  respon¬ 
sibility  for  the  design,  construction  and 
maintenance  of  the  State  highway  system. 
District  10  is  responsible  for  the  State 
highway  system  in  Solano  County  and  is 
therefore  interested  in  the  portions  of 
State  Highway  12,  Interstate  80,  and 
interstate  680  that  may  be  affected  by 
tiie  North  Bay  Aqueduct  project.  For 
crossing  an  Interstate  of  State  highway, 
an  encroachment  permit  would  be  neces¬ 
sary,  setting  forth  the  requirements  of 
tiie  facility  within  the  highway  right 

of  way. 


2.2.0  The  Reclamation  Board  /\U/ 


has  jurisdiction  with  respect  to  levee 
maintenance  on  Cache  and  Lindsey  Sloughs. 
A  permit  to  alter  existing  levees  on 
these  sloughs  would  be  required  for  the 
construction  of  the  North  Bay  Aqueduct. 

2.2.10  State  Lands  Commission  / 1 5 / 

2.2.10.1  For  the  North  Bay  Aqueduct, 

DWR  must  submit  to  the  State  Lands 
Commission  (SLC)  a  "Notice  of  Proposed 
Use  of  State  Lands".  The  SLC  will 
review  DWR's  notices  and  advise  DWR  of 
any  known,  existing,  or  proposed  facili¬ 
ties  which  may  be  in  conflict  with  DWR's 
planned  use.  SLC  will  also  recommend  to 
DWR  any  restrictions  or  limitations  on 
DWR's  use  of  the  State  lands  which  it 
deems  necessary  for  the  health  and 
safety  of  the  public  trust  or  preserva¬ 
tion  of  natural  resource  values  and  pro¬ 
tection  of  the  environment. 

2 . 3  LOCAL 

2.3.1  Although  State  activities  super¬ 
sede  local  agency  jurisdictions,  exempt¬ 
ing  them  from  obtaining  regularly 
required  permits.  State  agencies  gener¬ 
ally  attempt  to  comply  with  local  regu¬ 
lations  as  much  as  possible.  The  local 
agencies  whose  jurisdictions  would  be 
affected  by  construction  and  operation 
of  the  North  Bay  Aqueduct  include  the 
Planning,  Public  Health  and  Public  Works 
Departments  of  Solano  County,  Napa 
County,  City  of  Fairfield,  City  of 
Vacaville,  Suisun  City,  City  of  Benicia, 
City  of  Valleio,  City  of  Napa,  as  well 
as  various  special  districts  (e.g.,  Napa 
and  Solano  County  Flood  Control  and 
Water  Conservation  Districts,  Solano 
County  Mosquito  Abatement,  Solano  Irri¬ 
gation  District).  In  the  event  that  a 
proposed  alignment  crossed  through  a 
secondary  management  zone  of  Suisun 
Marsh,  the  Solano  County  Board  of  Super¬ 
visors  would  have  to  grant  approval. 


2.2.9. I  The  Reclamation  Board,  a  divi¬ 
sion  of  the  State  Resources  Agency, 


REFERENCES  CITED: 


/ 1 /  Personal  communication.  Lewis,  Barney.  U.  S.  Corps  of  Engineers. 

/ 2 /  Personal  communication.  Michny,  Frank.  U.  S.  Fish  and  Wildlife  Service. 

/ 3 /  Personal  communication.  Yocum,  Tom.  National  Marine  Fisheries  Service. 

/4/  Personal  communication.  Yunker,  Eric.  Environmental  Protection  Agency. 

/ 5 /  Personal  communication.  Ronaldue,  John.  Travis  AFB. 

/ 6 /  Letter  from  Anderson,  John  D.  U.  S.  Department  of  Energy.  Assistant  Area 
Manager  for  Engineering,  to  Madrone  Associates.  April  17,  1980. 

Ill  Personal  communication.  Batha,  Bob.  San  Francisco  Bay  Conservation  and 
Development  Commission. 

/ 8/  Personal  communication.  Rollins,  Glen.  California  Department  of  Fish  and 
Game . 

/ 9/  Personal  communication.  McMillan,  Mr.  California  Health  Services. 

/ 1 0 /  Personal  communication.  Meyer,  Frederick.  State  Parks  and  Recreation  and 
memo  from  Dick  Kretsinger  and  Wayne  MacRostie  to  Ed  Whisman,  Department  ot 
Water  Resources,  March  4,  1980. 

/ 1 1 /  Personal  communication.  Johns,  Jerry;  Halpt,  Jim;  Meyer,  Harry.  State 
Water  Resources  Control  Board. 

/ 1 2 /  Personal  communication.  Vaughn,  Greg.  Regional  Water  Quality  Control 
Board. 

/ 1 3 /  Personal  communication.  Carol,  Ray;  Smith,  R.  B.  California  Department 
of  Transportation,  District  10. 

/ 14 /  Personal  communication.  Allen,  Ted.  The  Reclamation  Board. 

/ 15/  Personal  communication.  Reese,  Mr.  State  Lands  Commission. 


3.0  WATER  NEEDS  AND  ALTERNATIVES 


3.0.  L  This  chapter  examines  the  broad 
range  of  reasonable  water  supply  alterna¬ 
tives  (including  the  North  Bay  Aqueduct 
Delta  water  supply  alternative)  which 
could  meet  the  future  supplemental  water 
needs  of  Solano  and  Napa  Counties.  The 
principal  components  of  each  water  supply 
alternative  are  described  along  with  each 
alternative's  general  environmental, 
technical,  and  economic  considerations 
and  implications.  Table  3-1  presents  a 
summary  evaluation  of  water  supply  alter¬ 
natives.  Also  discussed  are  a  mixed  pro¬ 
gram  of  water  supply  alternatives  and  the 
"No  Project"  alternative. 

3.0.2  Section  3.1  compares  existing  and 
future  water  supply  sources  with  pro¬ 
jected  water  demand  in  Solano  and  Napa 
Counties  over  the  next  20  years.  Section 
3.2  provides  a  description  and  evaluation 
of  various  water  supply  alternatives 
having  the  potential  to  satisfy  future 
water  demands.  Section  3.3  presents  a 
discussion  of  the  "No  Project”  alterna¬ 
tive,  as  required  by  both  State  and 
Federal  environmental  regulations.  Sec¬ 
tion  3.4  gives  the  selection  of  a  pre¬ 
ferred  alternative. 

3.0.3.  IJ .  S.  Army  Corps  of  Engineers' 
regulations  require  that  all  alterna¬ 
tives  considered  in  an  environmental 
report  be  identified  under  four  possible 
categories.  The  categories  are:  1) 
within  the  capability  of  the  applicant 
(DWR)  and  within  the  jurisdiction  of  the 
Corps;  2)  within  the  capability  of  the 
applicant  but  outside  the  jurisdiction 
of  the  Corps;  3)  reasonably  foreseeable, 
beyond  the  capability  of  the  applicant 
but  within  the  jurisdiction  of  the 
Corps,  and  4)  reasonably  foreseeable, 
and  botli  bevond  the  capability  ol  the 


applicant  and  outside  the  jurisdiction 
ot  the  Corps.  These  categories  of 
alternatives  are  indicated  by  the 
number  in  parentheses  following  each 
alternative  title  in  this  chapter. 

3.1  SUPPLEMENTAL  WATER  NEEDS* 


Municipal  and  industrial  demand  for 
water  is  expected  to  exceed  supply  in 
both  Solano  and  Napa  Counties  before 
1990,  as  Table  3-2  indicates.  By  2000, 
shortages  could  be  considerably  more 
severe.  The  imbalance  between  demand 
and  supply  could  be  corrected  by  mea¬ 
sures  to  increase  supply  or  reduce 
demand .  Several  such  measures  are  out¬ 
lined  in  the  remainder  of  this  chapter. 

3.2  WATER  SUPPLY  ALTERNATIVES 


3.2.1  DELTA  WATER  SUPPLY  ALTERNATIVES 


3.2. 1.1  North  Bay  Aqueduct  (Proposed 
Project )  ( 1 ) 

3.2. 1.1.1  A  Delta  water  supply  alterna¬ 
tive  involves  the  construction  of  an 
overland  transport  system  using 
Sacramento-San  Joaquin  Delta  (State 
Water  Project)  waters  as  the  basic 
source  of  supply.  This  alternative  is 
exemplified  by  the  proposed  North  Bay 
Aqueduct  project  (see  Chapter  4). 

3.2.  1.1.2  The  environmental,  cost  and 
technical  implications  of  the  North  Bay 


*The  demand  forecasts  in  this  chapter  are  based  partly  on  Department  of  Finance 
E-150  series  population  projections.  Both  higher  and  lower  projections  are 
available.  The  latest  projections  for  Solano  and  Napa  Counties,  which  take 
into  account  the  1980  Census,  total  somewhat  higher  than  the  E-lSO's,  hut  the 
difference  was  not  considered  significant  for  estimating  water  demand . 
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Demand  reduction  in  these  amounts  equates  to  additional  water  supply. 


TABLE  3-2 


FOR  MUNICIPAL 

FUTURE  DEMAND  AND  SUPPLY 

AND  INDUSTRIAL  WATER  IN  SOLANO  AND 

NAPA  COUNTIES 

( 1 )  Demand-/ 
(ac-ft/yr) 

(2)  Supply-1/ 
(ac-ft/yr) 

Supplemental  Water 
Requirement,  (l)-(2) 
(ac-ft/yr) 

Solano  County: 

1990 

66,2  70 

55,940 

10,330 

2000 

77,350 

55,940 

21 ,410 

Napa  County: 

1990 

24,000 

18,240 

5,760 

2000 

28,200 

18,240 

9,960 

Total,  3oth  Counties: 

1990 

90,270 

74,180 

16,090 

2000 

105,550 

74,180 

31  ,370 

-/Source:  Department  of  Water  Resources,  "Water  Action  Plan  for  the 
Southwest  Sacramento  Valley  Service  Area,"  1980.  Per  capita  water  use 
at  "conservation"  rates.  For  underlying  assumptions,  see  Appendix  G. 
Figures  converted  from  cubic  dekametres  (dam3).  (ac-ft  =  .8107  dam3). 


Aqueduct  Delta  Supply  alternative  are 
examined  in  later  chapters.  General 
environmental  concerns  include  possible 
adverse  impacts  resulting  from  construc¬ 
tion  activities  (particularly  in 
environmentally  sensitive  areas), 
encroachment  on  farmland,  and  possible 
growth  inducement.  A  recent  study  con¬ 
cluded  that  the  present  State  Water 
Project  (SWP)  yield  would  be  insufficient 
to  satisfy  all  its  contractual  commit¬ 
ments.  Therefore,  the  completion  of  the 
North  Bay  Aqueduct  would  increase  the 
stress  on  the  State  Water  Project.  / 1 / 

In  the  event  of  a  water  shortage,  the 
SWP's  agricultural  customers  may  receive 


up  to  a  50  percent  cut  in  entitlement 
deliveries  before  M&I  customers  receive 
any  cut.  If  further  cuts  are  required, 
deliveries  to  all  contractors  are  reduced 
in  equal  proportions. 

3. 2. 1.1. 3  The  water  supply  capabilitv 
and  estimated  delivery  schedule  for  the 
North  Bay  Aqueduct  are  found  in  Sect  ion 
4.1.  At  maximum  capacity  the  project 
would  deliver  42,000  acre- feet /yea r  of 
Delta  water  to  Solano  County  (5,600 
acre-feet /year  through  Vallejo's  exist¬ 
ing  system)  and  25,000  acre- feet /year  to 
Napa  County.  Since  Napa  County  is 
currently  receiving  an  interim  supply  of 


t. 


7,500  ac re-feet /year  from  Lake  Berryessa, 
the  North  Bay  aqueduct  project  would 
actually  provide  Napa  County  17,500 
acre-feet /year  of  additional  water  over 
existing  supply,  at  maximum  delivery. 

3.2. 1.2  Enlarged  North  Bay  Aqueduct 
Project  (1) 

3.2. 1.2.1  A  variation  on  the  North  Bay 
Aqueduct  project  would  be  an  enlarged 
North  Bay  Aqueduct  concept.  This  alter¬ 
native  would  provide  a  combined  convey¬ 
ance  system  with  sufficient  capacity  to 
convey  Delta  water  supplies  for  both  the 
contracted  Napa  and  Solano  County  amounts 
as  well  as  additional  capacity  to  provide 
water  for  salinity  control  in  Suisun 
Marsh.  The  concept  more  specifically 
involves  combining  the  550  cfs  capacity 
of  the  proposed  Denverton  Channel  (a 
diversion  which  would  convey  Delta  water 
from  Lindsey  Slough  to  Denverton  Creek,  a 
tributary  to  Montezuma  Slough)  and  the 
projected  115  cfs  capacity  of  the  North 
Bay  Aqueduct  into  a  single  conveyance 
system  as  far  as  the  terminus  of  the 
Denverton  Channel.  Ill  The  combined 
facilities  would  eliminate  the  need  for  a 
pump  lift  and  reduce  right  of  way 
requirements  as  well  as  construction  and 
operation  costs. 

3.2. 1.2.2  This  alternative  would  not 
increase  delivery  of  North  Bay  Aqueduct 
water  to  Napa  and  Solano  County  water 
contractors  but  would  combine  domestic 
and  agricultural  water  supply  with  water 
supply  for  water  quality  control  in 
Suisun  Marsh.  Thus,  it  would  have  the 
same  effect  on  the  future  M&I  water 
supply-demand  balance  as  the  currently 
proposed  North  Bay  Aqueduct  project. 
Development  of  this  alternative  is  still 
under  study  and  will  depend  both  on  a 
proven  need  for  additional  water  quality 
control  in  Suisun  Marsh  as  well  as  on 
final  determination  of  an  alignment  for 
the  North  Bay  Aqueduct. 


3.2.2  OTHER  SUPPLY  SOURCES:  SURFACE 
AND  GROUND  WATER 

3.2.2. 1  Other  than  the  Delta  supply 
concept  exemplified  by  the  North  Bay 
Aqueduct,  sources  of  supplemental  water 
supply  for  Napa  and  Solano  Counties 
include  ground  water.  Lake  Berryessa, 
Suisun  Slough  (with  desalination),  and 
the  West  Sacramento  Valley  Canal. 

3. 2. 2. 2  Ground  Water  Supply  Development 
(2)* 


3. 2. 2. 2.1  Solano  County.  Solano  County 
has  two  major  hydrogeologically 
separated  ground  water  reservoirs  —  the 
Suisun-Fair field  Valley  and  the  Putah 
Plain  aquifers.  Current  safe  ground 
water  supply  estimates  in  the  County 
range  from  106,000  to  159,700  acre-feet/ 
year.  / 5,6/  On  the  basis  of  ground  water 
pumpage  records  for  1963-1975,  approxi¬ 
mately  143,700  acre-feet  of  ground  water 
are  used  in  an  average  year.  This  indi¬ 
cates  that,  at  best,  only  about  16,000 
acre-feet  per  year  is  presently  available 
for  use.  The  safe  ground  water  supply 
could  be  expected  to  increase  beyond  the 
year  2000  due  to  the  growth  of  agricul¬ 
tural,  municipal,  and  industrial  use, 
with  a  corresponding  increase  in  ground 
water  recharge. 

3. 2. 2. 2. 2  In  Solano  County,  ground 
water  supplies  are  primarily  used  for 
agricultural  irrigation,  although  some 
local  municipalities  (e.g.,  Vacaville, 
Dixon,  and  Rio  Vista  also  rely  on  ground 
water  for  domestic  supply).  Ground 
water  is  used  primarily  during  the 
summer  months  when  water  demand  is  high 
and  surface  supplies  (i.e.,  Solano 
Project)  are  reduced.  As  demand  for 
ground  water  increases,  conflicts 
between  peak  domestic  (M&l)  use  and 
agricultural  requirements  will  become 
more  apparent . 


*This  alternative  could  be  developed  by  DWR  and/or  local  agencies. 


3. 2. 2. 2. 3  A  major  constraint  to  the  use 
of  ground  water  supplies  for  M&I  use  is 
the  variable  quality  of  ground  water  in 
the  Suisun-Fa ir f  ield  area,  where  most 
water  demand  would  occur.  Ground  water 
salinity  levels  in  the  Suisun-Fairf ield 
area  typically  range  from  300  to 
6,000  mg/1  Total  Dissolved  Solids  (TDS), 
with  average  values  generaly  exceeding 
d00  mg/1  TDS.  Ill  Putah  Plain  ground 
water  is  of  somewhat  better  quality,  with 
average  TDS  levels  generally  under 
600  mg/1.  However,  the  Putah  Plain  aqui¬ 
fer  is  distant  from  M&I  water  demand 
centers  in  central  and  southern  Solano 
County,  so  water  transport  facilities 
would  have  to  be  incorporated  into  any 
project  developing  ground  water  on  a 
major  scale.  Although  the  Putah  South 
Canal  apparently  has  the  capacity  to 
accommodate  additional  water  flows,  down¬ 
stream  water  quality  agreement  would 
prohibit  the  use  of  the  Canal  for 
transporting  ground  water. 

3. 2. 2. 2. A  Consequently,  even  though  1977 
costs  for  pumping  ground  water  locally 
were  S l 5 . 50/acre-foot  in  the  Putah  Plain 
area,  the  additional  costs  of  a  water 
transport  system  would  be  expected  to  be 
substantial,  reducing  the  overall  attrac¬ 
tiveness  of  ground  water  supplies  for  M&I 
use.  / 8/  Although  ground  water  pumping 
costs  in  the  Suisun-Fa  ir field  area  are 
higher  ( S20/ac re-foot  in  1977),  distribu¬ 
tion  costs  would  be  lower  than  in  the 
Putah  Plain  because  of  the  proximity  to 
the  Fairfield  population  center.  How¬ 
ever,  the  typically  poor  water  quality 
reduces  the  desirability  of  this  possible 
source  of  M&I  water. 

3. 2. 2. 2. 5  It  has  been  estimated  that  the 
use  of  ground  water  in  conjunction  with 
surface  supplies  (e.g.,  the  Solano  Proj¬ 
ect  )  could  increase  average  ground  water 
vietd  by  20,000  acre-feet/  year.  / 9/ 

This  would  be  achieved  by  drawing  more 
heavily  on  surface  supplies  in  the  wet 
months  and  switching  over  to  ground  water 
in  dry  months.  However,  the  costs  asso¬ 
ciated  with  the  required  svstem  to  dis¬ 
tribute  ground  water  to  the  same  area  as 
the  surface  water  could  be  so  high  as  to 


make  such  a  plan  economically  infeasible. 
/ 1 0 /  In  addition,  ground  water  resources 
are  largely  under  the  control  of  private 
interests  and  enforcement  of  any  conjunc¬ 
tive  use  plan  would  be  difficult. 

3. 2. 2. 2. 6  Although  knowledge  of  Solano 
County's  ground  water  basins  is  incom¬ 
plete,  it  appears  from  current  informa¬ 
tion  that  a  maximum  of  16,000  acre-feet 
per  year  is  available  for  use.  However, 
most  of  this  additional  ground  water 
would  not  be  available  for  domestic  use 
because  of  water  quality  limitations, 
institutional  constraints,  and  collec¬ 
tion  system  costs.  Even  though  future 
increases  in  importation  of  surface 
water  could  lead  to  increases  in  ground 
water  basin  recharge,  and  hence  the  safe 
water  supply  of  this  resource,  increased 
agricultural  efficiency  could  also 
reduce  basin  recharge. 

3. 2. 2.  2.  7  Napa  County.  In  Napa  Countv 
usable  ground  water  storage  capacity  is 
restricted  to  the  area  between  Napa  and 
St.  Helena,  with  an  estimated  range  in 
safe  yield  of  5,500-28,150  acre-feet  per 
year.  /II  ,  12/  North  of  St.  Helena 
ground  water  quality  is  generally  poor. 
Soutli  of  Napa  ground  water  is  fre¬ 
quently  degraded  by  brackish  water  from 
San  Francisco  Bay.  Safe  supplv  is 
generally  restricted  to  low-vield  wells. 
Between  1966-75,  ground  water  pumpage , 
primarily  for  agricultural  irrigation, 
was  estimated  at  10,000  acre-feet 
annually,  resulting  in  a  net  overdraft 
of  9]  acre-feet  a  vear.  Computed  cost 
of  ground  water  pumping  for  irrigation 
in  Napa  Valley  in  1976  was  $38/acre- foot 
without  sprinkler  systems.  / 1 3 / 

3. 2. 2. 2. 8  As  in  Solano  Countv,  know¬ 
ledge  of  Napa  County  ground  water  con¬ 
ditions  is  incomplete.  The  increase  in 
total  water  demand  for  Napa  County  is 
projected  at  onlv  about  4,600  acre-feet 
by  the  year  2000.  An  11,000  acre- foot 
increase  in  M&I  demand  is  projected  to 
offset  declining  agricultural  demand. 
Thus,  even  a  small  increment  of  ground 
water  supply  development  has  the  poten¬ 
tial  for  satisfying  a  significant  portion 
of  any  supplemental  water  needed.  Most 


of  the  additional  demand  would  be  for  M&I 
use,  however,  so  water  quality  as  well  as 
quantity  considerations  could  be  crucial 
to  determining  the  role  of  ground  water 
supplies  in  meeting  future  M&I  water 
demand.  In  addition,  the  expense  for  a 
system  to  widely  collect  and  distribute  a 
relatively  small  amount  of  ground  water 
for  M&I  use  would  be  considerable. 
Consequently,  ground  water  supplies  in 
Napa  County  are  expected  to  continue  to 
be  used  as  a  supplemental  local  source, 
principally  for  agricultural  use  rather 
than  M&I  use. 


3. 2. 2. 3  Solano  Project  Reanalysis  (4) 

3. 2. 2. 3.1  The  Federal  Solano  Project, 
built  in  the  1950s,  includes  Monticello 
Dam,  Lake  Berryessa,  Putah  South  Canal, 
and  other  related  facilities.  The  II.  S. 
Water  and  Power  Resources  Service  (for¬ 
merly  U.  S.  Bureau  of  Reclamation)  sup¬ 
plies  water  to  Solano  County  through  the 
Solano  County  Flood  Control  and  Water 
Conservation  District,  which  sells  the 
water  to  member  agencies  such  as  the 
cities  of  Fairfield,  Vacaville,  and 
Vallejo,  and  agricultural  water  users 
such  as  the  Solano  Irrigation  District. 

At  present,  minimum  contract  entitlements 
are  14,200  acre-feet /year  for  municipal 
water  use  and  161,200  acre-feet /year  for 
agricultural  use.  / 1 4 /  However,  in  the 
water  year  ending  on  February  29,  1980, 
municipal  water  use  in  the  County  was 
28,536  acre-feet  while  agricultural  use 
was  167,462  acre-feet. 

3. 2. 2. 3. 2  A  recent  study  has  concluded 
that  the  present  operation  of  the  Solano 
Project  could  be  modified  to  increase  the 
average  annual  water  supply.  / 1 5 /  This 
could  be  done  by  increasing  the  firm 
project  yield,  at  the  risk  of  slightly 
greater  chance  that  the  yield  could  not 
be  fully  met  during  a  dry  period.  For 
example,  the  present  firm  yield  of  the 
Solano  Project  to  the  Putah  South  Canal 
service  area  of  201,000  acre-feet 


carries  with  it  93  percent  certainty 
that  this  yield  can  be  met  throughout 
the  next  70  years.  If  the  yield  were 
increased  to  214,000  acre-feet,  the 
certainty  of  meeting  this  yield  with  no 
deficiencies  in  the  next  70  years  is 
about  86  percent.  In  other  words, 
increasing  the  annual  yield  during 
normal  periods  increases  the  chance  of 
minor  cutbacks  in  dry  periods.  However, 
a  major  difficulty  with  the  assumption 
of  a  reanalysis  is  that  in  the  1980 
water  year  Solano  County  Flood  Control 
and  Water  Conservation  District 
scheduled  and  received  advance  payment 
from  its  member  agencies  for  the 
delivery  of  216,367  acre-feet.  / 1 6 / 

3. 2. 2. 3. 3  The  final  outcome  of  the 
Solano  Project  reanalysis  is  uncertain 
at  this  time.  Review  of  the  reanalysis 
concept  is  currently  in  process  by  the 
Water  and  Power  Resources  Service. 

3 . 2 . 2 . 4  Desalination  of  Suisun  Slough 
Water  (1)* 


3. 2. 2. 4.1  Desalination  (desalting)  of 
Suisun  Slough  water  is  another  potential 
source  of  supplemental  water  supply  for 
the  project  area.  Suisun  Slough  is  close 
to  the  areas  of  water  need  in  central 
Solano  County,  and  the  brackish  water  it 
contains  may  be  suitable  for  desalting  to 
provide  municipal  and  industrial  water 
supply.  Other  than  a  brackish  water 
source,  the  principal  requirements  for 
desalting  are  a  source  of  electrical 
power  and  a  way  to  dispose  of  waste 
brine . 

3. 2. 2. 4. 2  DWR  is  now  in  the  process  of 
building  a  pilot  plant  to  desalt  brack¬ 
ish  agricultural  drainage  water  in  the 
San  Joaquin  Valley  by  reverse  osmosis. 

The  total  concentration  of  mineral  con¬ 
stituents  in  the  San  Joaquin  Valley 
agricultural  drainage  water  (5,000  to 
10,000  ppm  TDS)  is  comparable  to  the 
concentration  in  Suisun  Slough,  but 
individual  constituents  vary.  The 


*This  alternative  is  within  DWR's  capability  as  long  as  local  agpncies  contract  for 
repayment  of  the  facility. 


pilot  plant  will  have  capacity  to  produce 
one  million  gallons  a  day  of  desalted 
water.  Once  procedures  have  been  refined 
in  the  pilot  project,  DWR  plans  to  build 
a  commercial  scale  25-mil  lion-gal lons-a- 
dav  plant  that  could  provide  an  increment 
to  SWP  vield.  / 1 7 /  Cost  of  the  product 
water  is  expected  to  be  about  $300/acre- 
foot  in  1981  dollars.  / 1 8 /  About  40 
percent  of  this  cost  would  be  for  elec¬ 
trical  power;  the  larger  plant  would 
require  an  estimated  80  million  kWh  per 
year,  which  is  equal  to  the  electrical 
power  needs  of  about  15,000  average 
California  residences. 

3. 2. 2. 4. 3  Waste  brine  from  a  desalting 
plant  on  Suisun  Slough  (approximately 

1  to  1-1/2  gallons  of  it  for  each  10  gal¬ 
lons  of  desalted  water  the  plant  pro¬ 
duces)  might  be  disposed  of  by  a  pipeline 
to  the  Carquinez  Strait  (about  16 
miles). 

3. 2. 2. 4. 4  Special  studies,  requiring 
several  years,  would  be  required  to 
evaluate  the  feasibility  of  desalting  as 
a  source  of  significant  water  supply  to 
the  proposed  North  Bay  Aqueduct  service 
area.  High  costs  and  energy  requirements 
make  this  supply  unlikely. 

3. 2. 2. 5  West  Sacramento  Valley 
Canal  (3) 


acre-feet  a  year.  To  meet  peak  demand, 
the  Tehama-Co 1 usa  Canal  would  have  to  be 
extended  3.2  miles  to  Oat  Creek,  where  a 
reservoir  would  be  constructed.  A  study 
of  the  1976-77  drought  may  result  in 
reduction  of  the  allocation.  / 2 0 /  An 
additional  yield  of  155,000  acre-feet 
could  be  available  with  the  construction 
of  an  off-stream  reservoir  near  Sites  to 
store  surplus  Sacramento  River 
f 1 ood  f 1 ows . 

3. 2. 2. 5. 2  The  West  Sacramento  Valley 
Canal  is  not  likely  to  be  built  before 
the  year  2000.  / 2 1 /  A  new  feasibility 
study  on  the  project  is  scheduled  for 
completion  in  1981. 

3.2.3  CONSERVATION  AND  WASTE  WATER  AS 
SUPPLEMENTAL  SUPPLY  SOURCES 


3.2.3.  1  Water  Conservation  (2)* 

3.2.3. 1.1  Steps  to  increase  water 
conservation  act  to  directly  reduce 
water  demand,  thereby  making  existing 
supplies  last  longer  or  serve  more 
people.  Water  conservation  offers  the 
greatest  potential  for  increasing 
effective  water  supply  of  any  nonstruc- 
tural  alternative  and  is  therefore  dis¬ 
cussed  in  somewhat  greater  detail  than 
other  alternatives. 


3. 2. 2.  5.1  The  Water  and  Power  Resources 
Service  is  studying  the  feasibility  of  a 
West  Sacramento  Valley  Canal  Unit  which 
could  deliver  additional  water  directly 
to  both  Solano  and  Yolo  Counties  and,  by 
exchange,  to  Lake  and  Napa  Counties.  The 
proposed  30-mile-long  canal  would  connect 
the  Tehama-Colusa  Canal  --  now  under  con¬ 
struction  and  planned  to  end  at  Bird 
Creek  in  Yolo  County  --  to  the  Putah 
South  Cana  1 .  / l 9/ 

The  allocated  supply  of  the  Tehama-Colusa 
canal  to  the  service  area,  primarily  in 
Yolo  and  Solano  Counties,  is  148,000 


3.2.3. 1.2  To  be  a  useful  alternative 
for  meeting  water  demand  in  Napa  and 
Solano  Counties,  a  water  conservation 
plan  must  address  the  shortages  which 
could  occur  by  1985  because  of  redistri¬ 
bution  of  current  water  supplies  and 
future  growth  in  the  two-countv  service 
area.  The  following  water  conservation 
program  identifies  elements  that  would 
reduce  water  consumption  significantly 
bv  1985.  Further  water  conservation 
which  could  be  achieved  bv  the  year  2  00(1 
is  also  projected. 

3.2.3.  1.3  This  plan  describes  on  1 v 
major  water  conservation  elements  which 


*The  discussion  of  this  alternative  was  prepared  bv  D'TR ' s  Office  of  Water  Conserva¬ 
tion.  Some  of  the  measures  suggested  may  be  within  the  capability  of  DWR,  but 
implementation  would  be  primarily  bv  local  agencies. 


can  be  quantified  in  a  reasonably  depend¬ 
able  manner  based  on  existing  data  and 
research.  These  elements  include  (1) 
installation  of  water  conservation 
devices  to  reduce  consumption  in  existing 
toilets,  showers  and  faucets,  (2)  modifi¬ 
cation  of  current  landscape  maintenance 
and  future  landscape  design  to  reduce 
exterior  urban  use,  (3)  regulation  of 
water  pressure,  and  (4)  detection  and 
repair  of  system  leaks.  These  elements 
could  be  employed  either  individually  or 
in  concert  in  various  localities  accord¬ 
ing  to  water  needs,  financial  con¬ 
straints,  and  local  conditions.  The 
conservation  potential  of  the  relatively 
high  water  use  commercial  and  industrial 
sector  is  not  discussed  in  this  plan. 
While  the  conservation  potentials  within 
this  sector  might  be  significant,  more 
research  would  be  necessary  to  quantify 
any  possible  water  savings. 


WATER  CONSERVATION  DEVICE 
DISTRIBUTION  PROGRAMS 


3.2.3. 1.4  The  Department  of  Water 
Resources  (DWR)  has  direct  experience 
with  several  types  of  water  conservation 
device  distribution  programs.  / 2 2 /  Two 
of  these  programs  would  be  applicable  to 
communities  in  Napa  and  Solano  Counties: 

(1)  direct  mail  distribution  of  kits  and 

(2)  free  ins tal  lat  ion  of  individual 
devices.  The  direct  mail  alternative  is 
less  costly  but  would  result  in  consider¬ 
ably  less  water  saved.  Conversely,  the 
free  installation  program  is  more  costly 
but  would  achieve  higher  installation 
rates  and  use  devices  save  more  water. 

3.2.3. 1.5  Direct  Mail  Distribution: 

Under  a  direct  mail  program,  kits  would 
be  purchased  from  a  manufacturer  who 
would  mail  them  directly  to  households  by 
using  bulk  rate  mailing.  Each  kit  would 
contain  two  toilet  devices  (plastic 
bags),  shower  flow  restrictors  sufficient 
for  one  shower,  a  pair  of  dye  tablets  to 
check  for  toilet  leaks,  and  an  informa¬ 
tional  brochure  which  would  encourage 
installation  of  the  devices  and  would 


provide  information  on  other  ways  to  save 
water.  The  program  would  be  accompanied 
by  a  promotional  campaign  managed  by  a 
professional  advertising  agency  and 
would  include  paid  advertising  using 
newspaper,  radio,  and  possibly  television 
advertisements.  The  program  could  also 
be  promoted  through  the  use  of  low-cost 
promotional  methods  such  as  bill  stuffers 
and  press  conferences.  Cost  estimates 
for  such  a  program  are  indicated  in  Table 
3-3.  Previous  programs  conducted  by  DWR 
have  shown  that  40  percent  of  the 
households  install  and  retain  the  toilet 
devices  and  that  10  percent  of  the 
households  install  and  retain  the  shower 
devices .  /2  3/ 

3.2.3. 1.6  Estimated  1980  water  and 
energy  savings  for  the  direct  mail 
distribution  program  are  included  in 
Table  3-4.  Projections  for  yearly 
savings  in  1985  and  2000  are  presented 
in  Table  3-5.  A  lb  percent  reduction 
ot  base  1980  savings  bv  1983  and  a  6 
percent  reduction  bv  2000  due  to  the 
demolition  of  older  housing  units  are 
reflected  in  these  projections.  / 24 / 

3.2.3.  1.7  Free  Installation  Program: 

DWR  conducted  a  program  of  installing 
free  water-conservation  devices  in  the 
Community  of  Oak  Park  in  Ventura  County 
during  1977.  / 2 5 /  During  that  program, 
all  households  in  the  community  were 
contacted  to  see  if  they  would  allow 
free  water-conservation  devices  to  be 
installed  in  their  homes.  Of  the  753 
households  in  the  community,  667  (88.6 
percent)  allowed  devices  to  be 
installed.  After  22  months  a  survey  was 
conducted  which  found  that  50.5  percent 
of  the  community's  toilets  still  had 
devices  installed  and  56.9  percent  of 
the  showers  still  had  devices  in  place. 

A  promotional  campaign  using  no  paid 
media  was  conducted  along  with  the 
installation.  Although  this  was  appro¬ 
priate  for  the  small  number  of  homes  in 
the  Oak  Park  program  area,  a  promotional 
program  similar  to  that  discussed  under 
Direct  Mail  Distribution  would  be  more 
appropriate  in  Napa  and  Solano 
Count ies . 


3.2.3.  1.8  The  Oak  Park  program  was  con¬ 
ducted  during  the  1976-77  drought  and 
even  though  that  community  was  not 
directlv  impacted  by  the  drought,  the 
fact  that  the  drought  was  a  frequent 
story  on  local  news  probably  had  some 
effect  on  public  acceptance  of  the 
devices.  Therefore,  other  factors  being 
equal,  a  lower  installation  rate  would  be 
likelv  for  a  non-drought  year.  A  reason¬ 
ably  intensive  promotional  campaign 
should  be  able  to  overcome  this  problem 
and  increase  the  installation  rates  to 
the  levels  of  the  1977  program. 

Therefore,  installation  rates  are  assumed 
to  be  the  same  as  for  the  Oak  Park  pro¬ 
gram.  Although  faucet  restrictors  were 
not  used  in  the  Oak  Park  program,  they 
are  recommended  for  use  in  this  installa- 
t ion  program.  It  is  assumed  that  they 
would  have  a  similar  installation  and 
retention  rate  to  showers.  Their  water 
savings  are  calculated  at  1  percent  of 
interior  water  use.  / 26 / 

3.2.3. 1.9  Devices  used  in  an  installa- 
t ion  program  would  be  wire  expensive  than 
those  used  for  a  mailout  program  and 
would  include  double-edged  dams  for 
toilets,  shower  flow  restrictors,  and  new 
showerheads  where  restrictors  produced  an 
inadequate  shower  spray.  Faucet  flow 
restrictors  would  also  be  installed.  The 
program  could  be  managed  by  local  govern¬ 
ments  with  assistance  from  DW.  Costs  of 
the  program  are  estimated  at  $861,000  for 
Napa  County,  $1,671,000  for  Solano 
County;  for  a  total  of  $2,512,000.  Esti¬ 
mated  water  and  energy  savings  for  the 
free  installation  program  are  presented 
in  Table  3-6.  A  1-1/2  percent  reduction 
of  base  1980  savings  by  1985  and  a  6  per¬ 
cent  reduction  bv  2000  due  to  demoliltion 
of  older  housing  units  are  reflected  in 
these  projections.  / 2  7 /  The  program 
would  have  a  benefit/cost  ratio  of  from 
12  to  more  than  17  to  one,  depending  on 
the  rate  assumed  for  the  time  value  of 
money  (10  percent  gives  12,  5  percent 
gives  17). 


LANDSCAPE  WATER  CONSERVATION 

3.2.3.1.10  An  effective  water  conserva¬ 
tion  plan  would  reduce  exterior  urban 
water  use  in  existing  and  new  land¬ 
scapes.  Water  use  in  existing  land¬ 
scapes  would  be  reduced  by  increasing 
the  efficiency  of  irrigation  and  mainte¬ 
nance  practices  through  the  adoption  of 
"water  waste"  ordinances,  possibly 
supported  by  an  educational  program  and 

a  restructuring  of  water  rates.  Water 
use  in  new  landscapes  would  be  reduced 
through  institutional  measures  designed 
to  encourage  or  require  low  water-using 
landscapes.  Such  landscapes  cost  no 
more  to  install  or  maintain  than  other 
landscapes . 

3.2.3.1.11  Existing  Landscapes:  Water 
use  could  be  reduced  in  most  landscapes 
by  20  percent  without  harm  by  using  more 
efficient  irrigation  practices.  A  20 
percent  reduction  is  a  reasonable  esti¬ 
mate  based  on  reported  water  savings  of 
25  to  90  percent  by  governmental  agen¬ 
cies  and  various  landscaping  firms 
during  the  drought  due  to  efficient 
irrigation  and  maintenance  practices. 

/ 2 8 , 29/  This  reduction  could  be 
achieved  by  adoption  of  a  "water  waste" 
ordinance  in  both  counties.  A  simple, 
equitable,  and  effective  "water  waste" 
ordinance  focusing  on  large  water  users 
such  as  mul t i res ident i al  and  commercial 
establishments  is  in  effect  in 
Albuquerque,  New  Mexico.  Cooperation 
with  the  ordinance  has  been  so  good  that 
no  fines  or  service  suspensions  have 
been  required.  Such  an  ordinance  in 
Solano  and  Napa  Counties  would  eliminate 
excess  landscape  water,  fugitive  water, 
and  water  waste  through  an  enforcement 
process  focused  primarily  on  large  water 
users.  After  several  warnings,  viola¬ 
tions  such  as  unrepaired  irrigation 
leaks  and  gutter  flooding  would  be  mis¬ 
demeanors  punishable  by  fines.  If  a 
violation  continued  and  became  a  hazard 
to  the  health  and  welfare  of  the  com¬ 
munity,  suspension  of  service  could 
result . 


ESTIMATED  WATER  AND  ENERGY  SAVING  FOR  FREE  INSTALLATION  PROGRAM 

($  values  in  thousands) 


3.2.3. L. 12  A  "water  waste"  ordinance  county  planning  department  should  have  a 

would  be  administered  by  the  appropriate  qualified  landscape  specialist  to  review 

county  or  city  department,  such  as  the  all  landscape  plans  as  part  of  the  design 

water  department  or  environmental  health  review  process.  Building  permits  should 
department.  Enforcement  would  be  accom-  not  be  approved  until  landscape  plans  are 

plished  by  existing  field  staff,  such  as  approved.  As  part  of  the  landscape  plan 

meter  readers.  Additional  staff  may  be  review,  the  staff  landscape  specialist 

required  to  work  with  large  water  users  would  recommend  low  water-using  design 

(parks,  schools,  etc.)  to  assist  in  ideas,  which  might  include  low  water-use 

designing  efficient  irrigation  systems  plants;  drip  irrigation  systems,  auto- 

and  schedules.  The  estimated  yearly  cost  matic  irrigation  systems,  permeable 

for  enforcement  in  Napa  County  would  be  paving  and  on-site  catchment  basins.  The 

approximately  $50,000  for  one  additional  grading  plan,  and  removal  or  protection 

person,  and  in  Solano  County  approxi-  of  existing  vegetation  would  also  be 

mately  $50,000  for  one  additional  person.  reviewed,  with  revisions  made  if  neces- 
It  is  anticipated  that  the  four  major  sary.  The  degree  of  water-conserving 

cities  in  the  two-county  area  (Napa,  features  required  in  a  landscape  would  be 

Fairfield,  Vacaville,  and  Vallejo)  would  flexible  in  order  to  suit  the  variety  of 

each  require  a  half-time  staff  person  at  landscape  uses  anticipated  in  each 

$25,000  per  year.  The  total  cost  for  project. 

Napa  County,  including  City  of  Napa  would 

be  $75,000  per  year.  The  total  cost  for  3.2.3.1.15  Specific  landscaping 
Solano  County  including  the  three  large  measures  which  should  be  reflected  in 

cities  would  be  5125,000  per  year.  city  and  county  policy  to  encourage 

water  conservation  would  include: 

3.2.3.1.13  Landscape  water  conservation 

could  also  be  promoted  through  revision  °  Landscaping  with  low  water-consuming 

of  rate  structures.  Uniform  rates  and  plants  wherever  feasible, 

declining  block  rates  which  are  currently 

employed  could  be  replaced  with  increas-  °  Minimizing  use  of  lawn  in  commercial, 
ing  block  rates  or  peak  load  rates  which  governmental,  and  industrial  facili- 

encourage  conservation.  In  addition,  ties  and  multifamily  residential  units 

improvement  of  current  landscape  irriga-  by  limiting  it  to  lawn-dependent 

t ion  and  maintenance  practices  could  be  uses, 

hastened  with  a  program  of  public  infor¬ 
mation  and  education  describing  tech-  °  Use  of  mulch  extensively  in  all  land- 

niques  such  as  mulching  and  watering  scape  areas.  Mulch  applied  on  top  of 

during  periods  of  low  evaporation.  Based  soil  will  improve  the  water-holding 

on  promotional  costs  of  previous  conser-  capacity  of  the  soil  by  reducing 

vation  efforts  undertaken  by  DWR,  a  evaporation  and  soil  compaction, 

yearly  expenditure  of  $100,000  is  esti¬ 
mated  for  such  a  program.  °  Preserving  and  protecting  existing 

trees  and  shrubs.  Established  plants 

3.2.3.1.14  New  Landscapes:  Water  use  are  often  adapted  to  low  water  condi - 

could  be  reduced  substantially  in  new  tions,  and  their  use  saves  water 

landscaping  through  adoption  of  ordi-  needed  to  establish  replacement 

nances,  general  plan  modifications,  and  vegetation. 

building  code  specifications.  An  ordi¬ 
nance  to  require  low  water-using  land-  °  Installing  efficient  irrigation  svs- 

scapes  in  all  new  commercial,  industrial  terns  which  minimize  runoff  and  evapo- 

and  multifamily  residential  developments  ration  and  maximize  water  to  the  plant 

could  be  adopted.  Also,  model  homes  in  roots.  Drip  irrigation,  soil  moisture 

new  subdivisions  could  be  required  to  sensors  and  automatic  irrigation  svs- 

install  low  water-using  landscapes  as  terns  are  a  few  methods  of  increasing 

demonstrations.  To  administer  and  irrigation  efficiency, 

enforce  this  ordinance,  each  city  and 


Using  pervious  paving  material  whenever 
feasible  to  increase  penetration  of 
rainfall  into  the  soil,  thereby  reduc¬ 
ing  the  need  to  irrigate  artificially. 

Grading  slopes  to  maximize  penetration 
of  water  into  the  soil  to  reduce  water 
waste  and  the  need  for  additional 
irrigat ion. 

Investigating  the  feasibility  of  uti¬ 
lizing  reclaimed  waste  water,  stored 
rainwater,  or  household  gray  water  for 
irrigat  ion. 

3.2.3.1.16  Projected  1985  and  2000 
exterior  water  savings  in  the  two-county 
service  area  are  presented  in  Table  3-7. 

A  20  percent  reduction  in  exterior  water 
demand  is  assumed  in  new  single-family 
homes  in  Napa  and  Solano  Counties. 
Approximately  5  percent  of  this  reduction 
will  be  due  to  installation  of  low 
water-using  landscapes  prompted  by  the 
required  low  water-use  landscapes 
installed  in  all  subdivision  model  homes. 
A  low  figure  of  5  percent  is  estimated 
because  the  actual  water  savings  are  not 
available.  The  remaining  15  percent 
reduct  ion  in  water  demand  from  new 
jingle-family  homes  would  result  from 
adoption  of  water  waste  ordinances  as 
previously  described;  15  percent  reduc¬ 
tion  is  expected  in  new  single-family 
landscapes  rather  than  20  percent  esti¬ 
mated  for  existing  landscapes  because 
newer  irrigation  systems  typically  apply 
water  more  efficiently  than  older  sys¬ 
tems,  so  there  is  less  wasted  water  from 
runoff  and  leaks. 

3.2.3.1.17  A  40  percent  reduction  in 
exterior  water  demand  is  estimated  for 
new  multifamily  homes  and  commercial  and 
public  developments,  with  15  percent  of 
the  total  reduction  resulting  from  the 
water  waste  ordinance.  The  remaining 

25  percent  reduction  in  water  demand 
would  result  from  adoption  of  the  land¬ 
scape  water  conservation  ordinance.  Only 
a  25  percent  reduction  is  estimated 
because  the  actual  water  savings  which 
will  result  are  not  available.  Potential 
watpr  savings  from  a  water-conserv ing 


landscape  versus  a  traditional  landscape 
can  be  as  high  as  65  percent.  / 30 / 

3.2.3.1.18  Implementation  of  measures 
to  reduce  exterior  water  use  could  be 
achieved  with  existing  city  and  county 
staff,  but  some  additional  staffing 
would  be  helpful  at  the  county  level  and 
in  the  larger  cities.  The  yearly  cost 
in  Napa  County  would  be  $75,000,  and  the 
yearly  cost  in  Solano  County  would  be 
$125,000.  The  yearly  cost  for  Napa 
County  includes  $50,000  for  one  full¬ 
time  person  in  the  county  and  one  part- 
time  person  at  $25,000  in  the  City  of 
Napa.  The  yearly  cost  in  Solano  County 
includes  $50,000  for  one  full-time 
person  in  the  County,  and  three  part-time 
people  at  $25,000  each  in  Vallejo, 
Vacaville  and  Fairfield. 


LEAK  DETECTION  AND  REPAIR 


3.2.3.1.19  Increasing  attention  has 
been  paid  in  recent  years  to  the  water¬ 
saving  potential  of  leak  detection  and 
repair.  As  the  price  and  scarcity  of 
water  increase,  and  as  detection  tech¬ 
nology  advances,  more  water  agencies  are 
finding  that  leak  detection  is  economi¬ 
cal  and  feasible.  On  a  nationwide 
average,  12  percent  of  distributed  water 
is  lost  through  leaks,  and  9  percent 
could  be  saved.  Because  water  systems 
in  California  tend  to  be  newer  than 
average  and  be t ter-ma inta ined ,  4  percent 
repairable  leakage  will  be  used  for 
estimation  in  this  report.  / 3 1 /  At  this 
rate,  yearly  loss  through  repairable 
leaks  is  estimated  to  be  3,300  acre-feet 
in  the  two-county  service  areas.  It 
should  be  recognized  that  some  communi¬ 
ties  with  very  new  water  systems  or  sys¬ 
tems  in  good  repair  will  have  very 
little  capacity  for  conservation  through 
leak  detection.  On  the  other  hand,  some 
communities  will  verv  likely  exceed  a  4 
percent  repairable  leakage.  A  leak- 
detection  and  repair  program  is  being 
implemented  by  the  East  Bay  Municipal 
Utility  District  (F.BMUD)  in  Contra  Costa 
and  Alameda  Counties.  Leak  detection  in 


TABLE  3-7 


POTENTIAL  EXTERIOR  MUNICIPAL  WATER  CONSERVATION 
IN  SOLANO  AND  NAPA  COUNTIES 


Napa 

Solano 

Total 

Reduction  in  Existing  Landscapes 
(20%/yr) (af/yr) 

1 ,674 

3,490 

5,164 

Yearly  Savings  1980 

$408,500 

$684,000 

$1 ,092,500 

Increase  in  Demand  by  1985 
lef/yr) 

686 

1,441 

2,1 27 

Reduction  in  Water  Use,  New  Single- 
Family  Home  Landscapes,  1985 
(20%/yr) (af/yr) 

62 

130 

192 

Reduction  in  Water  Use,  New  Multi  - 
Family  Home,  Commercial,  Govern¬ 
ment  Landscapes 

151 

317 

468 

Total  Water  Reduction  1985  (af/yr) 

1  ,887 

3,937 

5,824 

Yearly  Savings  1985 

$460,400 

$771,600 

$1  ,232,000 

Increase  in  Demand,  1980  to  2000 


(af/yr) 

2,706 

4,850 

7,556 

Reduction  in  Water  Use,  New  Single- 
Family  Home  Landscapes,  2000 
(20%/yr) (af/yr) 

244 

436 

680 

Reduction  in  Water  Use,  New  Multi- 
Family  Home,  Commercial, 

Government  Landscapes,  2000 
(40%/yr) (af/yr) 

595 

1 ,067 

1,662 

Total  Yearly  Reduction  2000 

2,513 

4,993 

7,506 

Yearly  Savings  2000 

$613,200 

$978,600 

$1 ,591 ,800 

Benefit/Cost  Ratio 

Discount  Rate 

Napa 

Solano 

Total 

5% 

2.738 

2.517 

2.596 

7% 

2.702 

2.487 

2.564 

10% 

2.652 

2.245 

2.391 

the  EBMUD  program  is  carried  out  by  two 
crews,  each  consisting  of  two  persons 
that  survey  the  water  system  with 
electronic  leak-detection  equipment. 
These  two  crews  can  survey  the  entire 
EBMUD  system  in  4  years.  / 32 , 33/ 


Estimated  costs  and  benefits  for  programs 
in  Napa  and  Solano  Counties,  presented  in 
Table  3-8,  are  based  on  one  similar  crew 
working  in  each  county,  surveying  all 
systems  within  5  years. 


TABLE  3-8 


POTENTIAL  RESULTS  OF  LEAK  DETECTION  AND  REPAIR 
IN  SOLANO  AND  NAPA  COUNTIES 


Water  Saved  (ac-ft/yr) 


Napa 


Solano 


1985 

2000 


928 
1 ,228 


2,368 

3,200 


Total  Yearly  Cost 


1985 

2000 


$12,600 

$16,700 


$32,100 

$43,000 


Dollars  Saved 


1985 

2000 


$226,400 
S 299,600 


$464,100 

$627,200 


Benefi t/Cos t  Ra t i o 
Discount  Rate 


5 

77. 

10, 


14.60 

14.09 

13.31 


11.78 
11.37 
°.  74 


Total 


3,296 

4,428 


$44,700 

$59,700 


$690,500 

$926,800 


12.57 

12.13 

11.46 


PRESSURE  REGULATION 


Installation  of  pressure  regulators  on 
interior  residential  systems  to  reduce 


3.2.3.1.20  The  maximum  pressures  in 
larger  municipal  water  systems  of  Napa 
and  Solano  Counties  range  from  65  to  135 
psi.  / 34/  This  is  generally  higher  pres¬ 
sure  than  is  required  for  water  delivery. 
The  California  Public  Utilities  Commis¬ 
sion,  for  example,  allows  normal  water 
pressure  of  40  psi  and  pressure  at  times 
of  maximum  demand  of  30  psi. 


the  pressure  to  50  psi  would  reduce 
interior  consumption  by  an  average  of  5 
percent.  / 3 5 /  By  1985,  a  retrofit 
program  could  be  saving  574  acre-feet  per 
year  in  the  two-county  area.  Year  2000 
savings  could  be  663  acre-feet  per  vear . 
Installed  pressure  regulator  costs  of  S50 
for  retrofit  and  $30  for  new  construction 
have  been  used  to  develop  Table  3-9. 


TABLE  3-9 


POTENTIAL  RESULTS  OF  WATER  PRESSURE  REGULATION 
IN  SOLANO  AND  NAPA  COUNTIES 


Water  Saved  (af/.yr) 

Napa 

Solano 

Total 

1980 

177 

369 

546 

1985 

191 

377 

568 

2000 

234 

394 

628 

Total  Yearly  Cost 

-  u 


1980 

$1  ,840,000 

$3,785,000 

$5,625,000 

1985 

33,450 

95,100 

128,550 

2000 

33,450 

95,100 

128,550 

Dollars  Saved  (Water) 

1980 

43,200 

72,300 

115,500 

1985 

46,600 

73,900 

120,500 

2000 

57,100 

77,200 

134,300 

Dollars  Saved  (Energy) 

1980 

179,500 

373,300 

552,800 

1985 

193,700 

382,400 

576,100 

2000 

237,300 

399,600 

636,900 

Total  Dollars  Saved 
(Water  and  Energy) 

1980 

222,700 

445,600 

668,300 

1985 

240,300 

456,300 

696,600 

2000 

294,400 

476,800 

771 ,200 

Benefit/Cost  Ratio 

5  % 

1.505 

1.242 

1.324 

1% 

1  .321 

1 .107 

1.174 

10% 

1.105 

.944 

.995 

ADDITIONAL  WATER  CONSERVATION  MEASURES 

3.2.3.1.21  In  addition  to  the  water- 
conservation  measures  discussed  in  pre¬ 
ceding  sections,  there  are  a  number  of 
other  measures  which  could  bring  about 
water  savings.  These  measures  have  not 
been  examined  in  detail  because  costs  and 
water  savings  could  not  be  quantified 
without  additional  specific  research  in 
the  service  area.  Some  of  these  are: 

Requiring  the  insulation  of  hot  water 
supply  lines . 

Prohibiting  the  sale  of  nonwater-saving 
clothes  washers  and  dishwashers. 

Developing  a  water-conservation  educa¬ 
tion  program  for  classroom  use. 

°  Prohibiting  service  of  water  to  restau¬ 
rant  customers  except  on  request. 

Requiring  recycling  systems  for  decora¬ 
tive  fountains. 

Prohibiting  water  softeners  where  they 
are  not  needed. 

Requiring  central  recharging  of  water 
softeners . 


AGRICULTURAL  WATER  CONSERVATION 


3.2.3.1.22  Agricultural  water  conserva¬ 
tion  encompasses  saving  water  on  an  indi¬ 
vidual  farm  through  increasing  "basin 
efficiency".  In  both  instances,  effi¬ 
ciency  is  measured  as  the  proportion  of 
the  prime  water  supply  that  is  used  to 
fulfill  the  primary  purpose  of  irriga¬ 
tion,  which  is  to  supply  the  evapotrans- 
piration  (ET)  needs  of  the  crops.  Only 
three  things  can  happen  to  applied  irri¬ 
gation  water:  (1)  it  can  be  consumed  in 
ET ;  (2)  it  can  run  off  the  land  to  which 
it  is  applied,  becoming  drainage  water; 
and  (3)  it  can  percolate  into  the  soil 
below  the  root  zone.  On-farm  efficiency 
is  increased  by  reducing  the  proportion 


of  the  applied  water  that  becomes  drain¬ 
age  water  or  deep  percolates.  Basin 
efficiency  is  increased  when  drainage 
water  is  captured  and  reused  and  when 
v»ater  that  deep  percolates  recharges 
aquifers  that  are  pumped  for  irrigation 
water  supply. 

3.2.3.1.23  The  methods  of  increasing 
on-farm  irrigation  efficiency  are  cur¬ 
rently  an  active  field  for  research. 
Among  these  methods,  some  of  which  are 
already  in  common  use,  are  the 

fol lowing: 

drip  irrigation, 

using  shorter  furrows, 

dead-level  basin  irrigation, 

furrow  irrigation  by  surging  head, 

sprinkler  irrigation  (especially  at 
night ), 

tailwater  recycling, 

improved  irrigation  scheduling  (sched¬ 
uling  irrigation  in  closer  correlation 
with  ET  requirements  as  dictated  by 
climatic  conditions), 

weed  control,  and 

lining  or  enclosing  on-farm  ditches 
and  canals. 

3.2.3.1.24  Although  irrigation  water  is 
applied  mainly  to  meet  ET  requirements, 
some  water  may  also  be  required  to  main¬ 
tain  salt  balance  in  the  root  zone.  The 
additional  water  required  for  this  pur¬ 
pose  is  called  the  leaching  requirement, 
and  it  varies  with  annual  precipitation, 
soil  characteristics,  salt  concentration 
in  the  irrigation  water,  and  other  fac¬ 
tors.  Because  of  higher-quality  irriga¬ 
tion  water  and  more  rainfall,  leaching 
requirements  in  Solano  County  are  low 
compared  to  those  of  other  areas  of 
California  such  as  the  San  Joaquin  Valle 
and  the  Coachella  Valley. 


3.2.3.1.25  Going  beyond  irrigation 
efficiency  in  the  usual  sense,  water 
savings  can  be  achieved  by  reducing  ET 
demands.  ET  is  the  sum  of  water  consumed 
by  evaporation  from  the  soil  surface  and 
transpiration  through  the  leaves.  Since 
evaporation  from  the  soil  surface  does 
not  contribute  to  growth  of  the  plants, 
this  component  of  ET  represents  an  oppor¬ 
tunity  for  water  saving.  The  opportunity 
can  be  best  exploited  in  young  orchards 
and  vineyards  when  the  plants  are  small 
and  the  leaves  shade  only  a  small  propor¬ 
tion  of  the  soil  surface.  Drip  irriga¬ 
tion  can  be  used  in  this  situation  to 
apply  water  only  to  the  immediate  sur¬ 
roundings  of  each  individual  plant. 
Researchers  have  also  experimented  with 
reducing  the  transpiration  component  of 
ET.  This  has  been  accomplished  by  apply¬ 
ing  certain  chemicals  to  the  leaves,  but 
the  technique  has  not  yet  been  suggested 
for  general  agricultural  use. 

3.2.3.1.26  There  are  several  other  means 
of  reducing  ET  that  are  currently  in 
common  use.  Farmers  reduce  ET  when  they 
stop  irrigating  near  the  end  of  the 
growing  season,  as  is  done  with  grapes 
and  sugarbeets  to  attain  a  higher  sugar 
content.  They  also  reduce  ET  when  they 
apply  a  chemical  to  force  ripening  all  at 
once  to  accommodate  machine  harvesting. 
The  two  foregoing  reductions  in  ET,  how¬ 
ever,  are  considered  in  the  determination 
of  normal  ET  rates.  Changing  the  crop¬ 
ping  pattern  is  another  way  to  reduce 
overall  ET,  since  different  crops  have 
different  ET  requirements.  Farmers' 
decisions  on  which  crops  to  grow  are 
influenced  by  economics,  soil-crop  suita¬ 
bility,  climate,  and  other  factors. 
Experience  has  shown  that  farmers  will 
switch  to  crops  with  lower  ET  require¬ 
ments  when  a  water  shortage  is 

ant  icipated. 

3.2.3.1.27  A  true  measure  of  agricul¬ 
tural  water  conservation  must  consider 
basin  efficiency  as  well  as  on-farm  effi¬ 
ciency.  Frequently,  excess  water  applied 
to  one  farm  runs  off  and  becomes  water 
supply  to  another  farm  downs  lope.  Thus, 
basin  efficiency  may  be  quite  high  even 


though  the  on-farm  efficiency  of  any 
individual  farm  in  the  basin  may  be  well 
below  the  maximum  achievable.  According 
to  a  recent  DWR  study,  the  farms  that 
use  surface  water  from  the  Solano 
Project  produce  about  37,000  acre-feet 
per  year  of  reusable  agricultural 
drainage  water.  / 36/  The  same  DWR  study, 
relying  in  part  on  data  supplied  by  the 
Solano  Irrigation  District  ( SID  ) ,  indi¬ 
cates  that  about  twothirds  of  this  drain¬ 
age  water  is  already  being  reused,  mainly 
in  the  Maine  Prairie  Water  District, 
which  lies  downslope  from  SID.  In  1980 
only  about  4,000  acre-feet  of  the  total 
37,000  acre-feet  of  drainage  water  in 
both  Districts  was  not  reused  during  the 
irrigation  season.  / 3 7 /  This  reuse 
figure  represents  the  maximum  potential 
water  saving  or  increased  water  supply 
realizable  by  increasing  irrigation  effi¬ 
ciency  in  the  Solano  Project  service 
area.  Since  1980  was  regarded  as  an 
above-average  rainfall  year,  the  reuse 
figure  for  normal  years  would  be  presumed 
to  be  lower.  Since  it  is  projected  that 
an  increase  of  26,700  acre-feet  in 
applied  water  demand  between  1980  and 
2000  will  occur  (assuming  no  increase  in 
the  prime  water  supply),  the  3,000  to 
4,000  acre-foot  potential  will  be 
required  to  meet  agricultural  demands. 
This  potential  might  be  realized  by 
increased  on-farm  efficiency  that  would 
conserve  and  extend  the  prime  supply  or 
by  increased  basin  efficiency  through 
increased  capture  and  reuse  of  drainage 
water.  In  either  case,  the  water  could 
not  be  considered  to  be  available  in  anv 
form  for  transfer  or  exchange  to  supple¬ 
ment  urban  water  supplies. 

3.2.3.1.28  Although  the  Solano  Project 
agricultural  service  area  provides  the 
physical  means  (Putah  South  Canal)  to 
transport  agricultural  water  savings 
achieved  within  its  boundaries  into 
water  supplies  for  the  cities  served  by 
the  same  project,  any  water  savings 
achieved  in  the  other  scattered  agricul¬ 
tural  areas  would  be  difficult  and  costly 
to  collect  and  transport  for  municipal 
use.  In  addition,  transport  of  any 
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"surplus"  agricultural  water  through  the  conservation  program  which  would  be 
Putah  South  Canal  could  also  be  prohib-  ambitious  but  would  not  raise  insurmount- 

ited  because  of  existing  downstream  water  able  social,  economic,  or  institutional 
quality  commitments.  Consequentl v,  agri-  problems.  Most  elements  of  the  plan 
cultural  water  conservation  would  not  could  be  applied  in  most  communities,  and 

appear  to  be  a  promising  method  of  devel-  other  conservation  techniques  could 
oping  new  urban  water  supplies  in  the  undoubtedly  be  applied  in  each  community 

proposed  North  Bay  Aqueduct  service  as  well.  Therefore,  these  figures  should 

area.  be  viewed  as  reasonable,  achievable  con¬ 

servation  levels.  Table  3-10  summarizes 
the  results  of  an  urban  water  conserva- 

CONSERVATION  MEASURES  CURRENTLY  t ion  program.'  Use  of  the  more  expensive 

IN  EFFECT  but  more  effective  "free  installation" 

device  distribution  program  rather  than 
the  "direct  mail"  method  has  been  assumed 

3.2.3.1.29  Napa  and  Solano  Counties  were  for  these  totals.  The  water  conservation 

among  the  most  severely  affected  in  the  program  could  significantly  reduce  water 

State  during  the  recent  drought.  Most,  demand  in  Solano  and  Napa  Counties.  This 

if  not  all,  of  the  communities  in  these  reduction  is  particularly  advantageous 

counties  initiated  some  sort  of  conserva-  because  it  would  be  accompanied  by  a  net 

t ion  program  at  that  time.  Although  dollar  savings  rather  than  an  expendi- 

water  use  is  once  again  increasing,  there  ture,  and  because  it  would  save  energy 

is  certainly  some  residual  effect  on  too.  The  benefit/cost  ratio  for  the 

local  water  consumption.  Preliminary  entire  program  would  be  4.634  at  a  5  per- 

studies  indicate  that  adjusted  per  capita  cent  discount  rate,  4.281  at  7  percent, 
water  use  in  various  communities  in  these  and  3.777  at  10  percent, 
two  counties  has  been  reduced  2  to  32 
percent  from  197S  levels.  Based  on  this 

limited  investigation,  an  areawide  reduc-  3. 2. 3. 2  Waste  Water  Reclamation  (2)* 
tion  of  up  to  14  percent  may  still  be 
taking  place.  Greater  emphasis  would 

have  to  be  placed  on  maintaining  existing  3. 2. 3. 2.1  Waste  water,  a  water  supply 
conservation  levels  as  well  as  encourag-  source  that  will  become  more  important 
ing  new  conservation  efforts.  in  California  as  demands  on  limited 

fresh-water  supplies  increase,  already 
contributes  to  mpeting  some  water  demands 
in  central  Solano  County.  Some  potential 
SUMMARY  exists  to  expand  the  role  of  waste  water 

reclamation  in  the  area  in  response  to 
increasing  water  demands.  While  such 

3.2.3.1.30  This  discussion  of  water  con-  potential  is  promising,  it  must  be  con¬ 
servation  includes  many  specific  sugges-  sidered  in  light  of  a  variety  of  eco- 

tions.  Not  all  of  these  techniques  would  nomic,  environmental,  and  institutional 

be  practical  or  useful  in  every  locality.  constraints. 

Some  of  these  procedures  have  already 

been  put  into  effect  in  some  areas,  3. 2. 3. 2. 2  Waste  water  reclamation  means 

largely  in  response  to  the  recent  making  beneficial  use  of  water  that 

drought.  However,  most  of  the  elements  otherwise  would  be  discharged  as  waste, 

quantified  in  this  plan  would  be  useful  Improved  treatment  has  made  reuse  (i.e.  , 

in  both  counties,  and  the  ideas  which  are  reclamation)  of  sewage  treatment  plant 
not  quantified  would  increase  the  overall  effluent  more  attractive  in  recent 
attractiveness  of  water  conservation.  years.  Treated  effluent  may  be  used  in 

agricultural  and  landscape  irrigation; 

3.2.3.1.31  The  domestic  water  conserva-  limited  industrial  applications,  such  as 

tion  figures  in  this  plan  reflect  a  for  cooling  water;  and  wildlife  habitat 


*The  discussion  of  this  alternative  was  prepared  by  DWR's  Central  District  staff. 
Implementation  would  be  by  local  agencies  and/or  DWR . 


TABLE  3-10 


SUMMARY  OF  WATER  CONSERVATION  PLAN,  YEAR  2000 
(Water  Savings  and  Demand  in  Ac-Ft/Yr) 


Solano 

County 

Napa 

County 

Both 

Counties 

Base  Demand  1/  (at  historical  use  rate) 

87,800 

34,000 

121,800 

Water  Savings  from  Mandated  Measures  2/ 

3,300 

1,100 

4,400 

Water  Savings  from  Recommended  Measures: 

Free  Device  Installation  Program 
(Table  3-8) 

2,453 

1,116 

3,569 

Exterior  (Table  3-9) 

4,993 

2,513 

7,506 

Leak  Detection  and  Repair  (Table  3-10) 

3,200 

1,228 

4,428 

Pressure  Regulation  (Table  3-11) 

394 

234 

628 

TOTAL  SAVINGS 

14,340 

6,191 

20,531 

Net  Demand  with  Conservation  (Base 

Minus  Total  Savings) 

73,46 0 

27,809 

101 ,269 

Total  Yearly  Cost  3/  (_$) 

688,250 

Total  Dollars  Saved  3/  ($) 

6,443,800 

Net  Yearly  Savings  3/  ($) 

5,755,550 

T7  Department  of  Wate~r"Resources ,  "Water  Action  Plan  for  the  Southwest 
Sacramento  Valley  Service  Area",  1980. 

2 /  Health  and  Safety  Code,  Section  17921.3,  January  1,  1978,  requires  low- 
flush  toilets  in  new  buildinqs.  California  Administrati ve  Code,  Title  20, 
Chapter  2,  sub.  4,  art.  4,  December  22,  1978,  requires  water-conserving 
faucets  and  shower  heads. 

3/  Recommended  measures  only. 


V 


enhancement ;  but  not  for  drinking  water. 

/  38/  The  North  Bav  Aqueduct  would  be 
constructed  to  augment  municipal  water 
supplies  in  its  service  area.  Thus, 
waste  water  reclamation  is  an  alternative 
to  the  extent  that  it  could:  (1)  pos¬ 

sibly  replace  fresh  water  in  uses  where 
treated  waste  water  is  an  allowable  sub¬ 
stitute,  or  (2)  provide  new  sources  of 
fresh  water  through  exchange 
arrangement  s . 

1.2. 1.2. 3  The  local  water  supply  proj¬ 
ects  program  of  the  State  Water  Project 
(SWP)  applies  to  waste  water  reclamation 
projects,  as  well  as  to  dams,  reservoirs, 
and  ground  water  storage.  The  water  can 
be  delivered  direct lv  to  a  project  con¬ 
tractor  or  indirectly  through  exchange 
agreements.  The  program  can  provide 
technical,  economic,  and  financial  feasi- 
bilitv  studies,  plus  SWP  financing 
through  Central  Valiev  Project  revenue 
bonds.  The  projects  can  bo  operated  b\ 
the  SWP,  or  jointly  by  the  SWP  and  a 
local  agencv. 


1.2. 1.2. 4  Pnder  an  existing  contract, 
the  Solano  Irrigation  District  (SID)  mav 
receive  up  to  6,000  acre-feet  of  treated 
waste  water  annually  from  the  Fairfield- 
Suisun  Sewer  District  plant  about  1  miles 
southwest  of  central  Fairfield.  In 
exchange,  SID  supplies  an  equal  amount  of 
potable  Solano  Project  water  to  the  City 
lit  Fairfield,  thus  augmenting  the  City's 
water  supplv.  In  this  arrangement,  the 
waste  water  is  primarily  used  to  irrigate 
a  turf  nursery  near  the  treatment  plant. 
The  turf  nursery  uses  about  1,000  acre- 
feet  per  vear.  Waste  water  is  also  used 
to  seasonally  flood  duck  club  hunting 
areas  east  of  the  treatment  facility. 
Currently,  the  capacity  of  the  treatment 
plant  is  being  increased  and  the  level  of 
treatment  is  being  improved.  When  the 
improvements  are  completed  in  1981,  the 
plant  effluent  will  meet  public  health 
requirements  for  spray  irrigating  food 
crops,  and  SID  may  take  more  waste  water 
to  irrigate  orchards  west  and  southwest 
of  Fairfield.  SID  expects  to  begin 
taking  the  full  contract  amount  bv  1981, 


although  the  District  Manager  is  con¬ 
cerned  that  agricultural  demand  in  the 
area  may  not  support  full  utilization  of 
the  water  supply  in  wetter  years.  /!9/ 

3. 2. 3. 2. 5  Most  opportunities  to  employ 
waste  water  reclamation  to  increase 
municipal  water  supplies  in  the  North 
Bav  Aqueduct  service  area  lie  within  the 
areas  of  Solano  County  (Fairfield- 
Vacaville  area)  where  exchange  with  SID 
for  Solano  Project  water  from  Lake 
Berryessa  are  possible.  A  current  esti¬ 
mate  of  the  amount  of  waste  water  that 
could  be  produced  in  this  area  annually 
bv  2000  is  23,000  to  30,000  acre-feet. 
/40/  Although  use  of  this  waste  water 
to  indirectly  augment  municipal  and 
industrial  water  supplies  through 
exchange  is  theoretically  possible,  a 
variety  of  problems  may  limit  its  full 
utilization,  including: 

Fnvironmental  and  Quality  Considera¬ 
tions.  Treated  waste  water  often 
contains  salts  and  heavy  metals  in 
concentrations  high  enough  to  cause 
concern  regarding  long-term  effects  on 
agricultural  productivity,  since  these 
constituents  may  accumulate  in  the 
soil.  Degradation  of  the  underlying 
ground  water  is  another  concern. 

These  concerns  notwithstanding,  use  of 
treated  waste  water  for  irrigation  is 
widespread  in  California,  and  few 
problems  have  been  reported. 

Institutional  Constraints.  SID  has 
officially  expressed  pessimism  con¬ 
cerning  the  possibility  of  anv  future 
exchange  agreements.  /41/  The  SID 
board  has  not  ruled  out  new  exchange 
agreements,  but  it  no  longer  enter¬ 
tains  proposals  for  exchange  on  a 
one-for-one  basis.  Board  members  are 
concerned  that  salt  buildup  from  waste 
water  irrigation  could  eventually 
damage  productivity  or  cost  District 
landowners  money  for  remedial  measures 
such  as  tile  drainage.  Also,  SID  has 
found  its  existing  exchange  contract 
troublesome  due  to  the  requirements  ot 
regulatory  agencies.  / 4  2 / 


Seasonal  Availability.  Waste  water  is 
generated  year-round,  while  most 
irrigation  water  is  needed  in  Solano 
County  during  a  5-month  irrigation 
season  from  May  through  September. 

Thus,  only  a  fraction  of  total  waste 
water  supplies  can  be  made  available  to 
irrigators  unless  large  reservoirs  are 
constructed.  Vacaville  considered 
building  a  reservoir  but  could  not  find 
a  suitable  site. 

Cost.  To  increase  water  exchange 
between  Fairf ield-Suisun  Sewer  District 
and  SID  in  excess  of  the  present  con¬ 
tract,  expensive  new  conveyance  facili¬ 
ties  would  be  required  to  transport 
treated  waste  water  to  parts  of  SID 
that  are  much  farther  from  the  treat¬ 
ment  plant  than  existing  conveyance 
facilities  can  reach. 

3. 2. 3. 2. 6  Faced  with  an  increasing 
volume  of  treated  waste  water  and  a 
Regional  Water  Quality  Control  Board 
prohibition  against  discharging  to  the 
Suisun  Marsh  during  the  dry  months  of  the 
year,  the  Fairf ield-Suisun  Sewer  District 
has  proposed  building  an  11.7-mile  pipe¬ 
line  to  deliver  some  of  its  treated  waste 
water  to  SID's  Dally  Service  Area.  This 
would  allow  exchange  of  waste  water  not 
committed  by  the  existing  contract. 

3. 2. 3. 2. 7  The  Dally  Service  Area  is  east 
of  Fairfield  and  north  of  Travis  AFB. 

The  Regional  Board  estimates  that 

Fa  irf ield-Suisun  could  deliver  4,000 
acre-feet  there  in  2000  during  the  irri¬ 
gation  season,  and  twice  that  amount  in 
2020. 

3. 2. 3. 2. 8  A  1980  engineering  feasibility 
study  concluded  that  the  Dally  pipeline 
project  was  the  most  economic  remaining 
option  for  agricultural  reuse  of 

Fairf ield-Suisun  treated  waste  water. 

/ 4 3 /  The  cost  of  the  pipeline  system  was 
estimated  at  S18  million.  /44/  The  sewer 
district  applied  for  Clean  Water  Grant 
Program  Funding  for  the  project,  but  the 
application  was  denied. 


3. 2. 3. 2. 9  A  current  proposal  for 
implementing  the  Dally  pipeline  project 
would  involve  the  SWP  local  water  supply 
projects  program.  SID  would  give 
Fairfield  1.5  to  2.0  gallons  of  fresh 
water  for  every  gallon  of  treated  waste 
water  received  at  Dally,  and  Fairfield 
would  release  back  to  the  SWP  an  amount 
of  its  North  Bay  Aqueduct  entitlement 
equal  to  the  amount  of  new  fresh  water  it 
obtains  from  SID.  For  providing  partial 
financing,  SWP  would  obtain  an  increase 
in  uncommitted  yield  that  would  count 
toward  realizing  its  authorized  yield  of 
4.23  million  acre-feet  a  year. 

3.2.3.2.10  The  Regional  Water  Quality 
Control  Board  is  advocating  the  Dally 
pipeline  proposal,  but  this  is  only  one 
of  several  alternatives  being  considered 
as  solutions  to  Fairf ield-Suisun 's  waste 
water  disposal  problem. 

3.2.3.2.11  Prior  to  consideration  of  an 
exchange  contract  between  SID  and  the 
City  of  Vacaville,  Vacaville  would  have 
to  upgrade  its  treatment  facilities  to 
produce  reusable  effluent  that  would 
meet  current  public  health  standards. 

The  City  considers  this  too  expensive  to 
undertake  on  its  own,  and  grant  funds 
are  not  available  for  this  purpose.  /45/ 
Such  an  upgrading  would  at  least  raise 
the  possibility  that  supplemental  muni¬ 
cipal  and  industrial  water  supply  for 
Vacaville  could  be  obtained  in  an 
exchange  with  SID. 

3.2.3.2.12  A  study  published  by  DWR  in 
1980  recognizes  that  urban  reclamation 
could  be  increased  in  Solano  County  by 
the  year  2000.  / 46/  However,  the  study 
assumes  that  no  additional  waste  water 
reuse  will  occur  by  the  year  2000,  pri¬ 
marily  due  to  the  problems  discussed 
above.  If  an  increase  should  occur,  the 
study  assumes  the  full  amount  will  be 
used  to  meet  agricultural  demands 
expected  to  develop  during  the  next  20 
years.  Since  these  will  be  new  demands, 
the  study  does  not  foresee  transference 


of  any  of  the  existing  agricultural 
supplies  to  municipal  and  industrial 
use  . 

3.2.1.2.13  Some  potential  exists  in  the 
North  Bay  Aqueduct  service  area  for  non- 
agricultural  uses  of  waste  water,  but 
these  uses  represent  only  a  small  frac¬ 
tion  of  total  municipal  and  industrial 
demand.  Since  no  industrial  plants  exist 
within  the  service  area  that  can  use 
large  amounts  of  water  of  below-drinking 
standard,  direct  nonagr  icultural  uses  of 
waste  water  in  the  area  would  be  limited 
to  landscape  irrigation  in  turf  areas 
such  as  parks  and  cemeteries.  Separate 
plumbing  would  be  required  to  get  the 
effluent  from  the  treatment  plant  to  the 
place  of  use.  The  City  of  Fairfield  pro¬ 
poses  to  irrigate  all  its  major  parks 
plus  a  cemetery  and  a  high  school  grounds 
with  treated  waste  water  if  the  Dally 
pipeline  project  is  implemented.  In 
addition,  future  industrial  parks  located 
in  Fairfield  are  required  to  have  dual 
water  systems  to  accommodate  reclaimed 
waste  water. 

3.2.4  Mixed  Water  Supply  Alternative 


3.2.4. 1  A  balance  between  water  demand 
and  suppiv  might  be  achieved  by  imple¬ 
menting  not  just  one,  but  rather  a  combi¬ 
nation  of  the  alternatives  heretofore 
discussed.  Such  a  combination  might 
effect  a  decrease  in  SWP  costs  with  an 
increase  in  long-term  reliability. 

3. 2. 4. 2  As  indicated  in  Table  3-2,  the 
combined  excess  of  demand  over  supply 
(supplemental  water  requirement)  in 
Solano  and  Napa  Counties  is  projected  to 
be  around  31,000  acre-feet  in  the  year 
2000  —  21,000  acre-feet  in  Solano, 

10,000  in  Napa.  This  projection  assumes 
adoption  of  legally  mandated  water  con¬ 
servation  plus  some  additional  measures 
described  in  Appendix  G. 

3. 2. 4. 3  As  Table  3 indicates,  a  more 
active  water  conservation  program  can 


save  about  20,500  acre-feet  of  water  in 
2000  (compared  to  historical  "base" 
rates).  This  would  reduce  the  supple¬ 
mental  water  requirement  to  about  27,000 
acre-feet  in  2000  --  17,500  in  Solano, 
0,500  in  Napa  --  or  about  4,000  acre- 
feet  less  than  the  amount  indicated  in 
Table  3-2. 

3. 2. 4. 4  It  should  be  pointed  out  that, 
in  assessing  total  water  supply  poten¬ 
tial,  there  is  interdependence  among 
conservation,  waste  water  reclamation, 
and  ground  water  development.  Reduced 
domestic  and  agricultural  use  of  water 
through  conservation  would  also  reduce 
both  waste  water  production  and  ground 
water  recharge . 

3. 2. 4. 5  Too  little  information  is 
available  to  draw  reliable  conclusions 
about  how  much  additional  M&I  supply 
could  be  obtained  from  ground  water. 

Fven  though  the  most  recent  estimate 
places  ground  water  supply  at  about 
16,000  acre-feet,  various  physical 
(e.g.,  collection  and  distribution)  and 
institutional  constraints  will  prevent 
most  of  this  supply  from  being  used  in 
municipal  and  industrial  applications. 
The  conjunctive  use  concept,  which  has 
the  theoretical  potential  to  stretch 
existing  surface  supplies,  also  requires 
further  study  to  develop  a  realistic 
management  plan. 

3. 2. 4. 6  The  West  Sacramento  Valley 
Canal  could  provide  a  large  new  water 
supply  for  both  agriculture  and  M&I  use, 
but  construction  is  unlikely  before  the 
vear  2000. 

3. 2. 4. 7  Reanalvsis  of  the  Solano 
Project  supply  could  vield  some  addi¬ 
tional  water  for  M&I  use  or 

agr  icu 1 1  ure . 

3. 2. 4. 8  Desalination  of  Suisun  Slough 
water  would  be  expensive  and  energy- 
intensive,  and  the  technology  must  be 
considered  somewhat  uncertain.  However, 
the  basic  physical  requirements  for 
large-scale  desalting  might  be  met  at 
Suisun  Slough  and  perhaps  other  places 


in  the  region,  provided  sufficient 
electrical  power  is  available. 

3. 2. 4. 9  Waste  water  reclamation  beyond 
that  already  taking  place  or  contracted 
for  is  also  somewhat  uncertain,  but  a 
current  reclamation  proposal  has  the 
potential  to  produce  2,000  to  3,000  acre- 
feet  of  fresh  water  for  MAI  use  in  Solano 
County  annually  by  the  year  2000.  This 
could  increase  the  yield  of  the  State 
Water  Project  . 

3.2.4.10  The  North  Bay  Aqueduct  is  the 
most  certain  solution  to  the  water  supply 
problem.  It  could  provide  (with  the 
associated  contract  with  the  City  of 
Vellejo)  up  to  67,000  acre-feet  of  M&I 
water  annually  if  built  to  ful1  size. 

With  a  full-sized  aqueduct,  local  enti¬ 
ties  would  lose  some  of  their  incentive 
to  conserve  water  and  develop  local  water 
projects.  Building  a  smaller  aqueduct 
would  maintain  the  incentive  to  conserve 
and  utilize  local  resources  such  as  waste 
water.  However,  aqueduct  construction 
costs  are  not  directly  proportional  to 
size  --  reducing  aqueduct  capacity  by 
half,  for  example,  would  cut  costs  less 
than  30  percent.  /4 7 / 

3.3  NO  PROJECT  ALTERNATIVE  (2) 


3.3.1  This  alternative  assumes  that  the 
proposed  North  Bav  Aqueduct  project  would 
not  be  constructed.  The  existing  Napa 
County  segment  of  the  aqueduct,  con¬ 
structed  in  1467  and  now  carrying  7,500 
acre-feet  /ve<ir  of  federal  Solano  Project 
(Lake  Berrvessa)  water  to  Napa  County, 
would  be  assumed  to  continue  its  present 
operation  at  least  until  1984.  Also 
assumed  is  a  continuation  of  the  status 
quo  in  the  areas  of  water  conservation 
and  waste  water  reclamation;  that  is, 
water  conservation  resulting  from  new 
construction  would  be  acehived,  the 
current  exchange  contracts  of  the  Solano 
Irrigation  District  would  be  implemented, 
and  other  current  waste  water  reuse  proj¬ 
ects  would  continue.  Finally,  it  is 
assumed  in  this  alternative  that  no  new 
sources  of  water  would  be  available. 


The  effects  of  the  No  Project  Alternative 
are  summarized  below: 

In  the  absence  of  implementation  of 
other  water  supply  alternatives,  a 
continuation  of  the  present  type  and 
rate  of  growth  in  Solano  and  Napa 
County  would  eventually  cause  various 
areas,  especially  Fairfield, 

Vacaville,  and  Napa  Valley  to  begin 
running  short  of  M&I  water  supplies 
prior  to  1990.  The  risk  of  serious 
water  shortages  during  drought  years 
would  also  increase,  although  short¬ 
ages  for  urban  uses  might  be  allevi¬ 
ated  by  transferring  water  out  of 
agricultural  use. 

°  The  adverse  environmental  effects 
associated  with  construction  of  the 
North  Bav  Aqueduct  through  Solano 
County  would  be  avoided. 

0  Impending  shortages  of  water  supply 
would  probably  force  actions  in  the 
early-to-mid  1980s  to  increase  or 
extend  water  supplies,  such  as: 

a)  Increased  ground  water  pumping, 
leading  to  possible  overdrafting  of 
ground  water  aquifers,  particularly 
in  the  Suisun-Fairf ield  Valley,  and 
the  problems  associated  with  over¬ 
drafting  (e.g.,  land  subsidence, 
salt  water  intrusion). 

b)  Increases  in  land  use  densities  as 

a  requirement  for  enabling  develop¬ 
ment,  or  a  reduction  in  the  rate  of 
growth  of  the  present  detached, 
s ing le-f ami  1 v  residential 
development . 

c)  Vigorous  water  conservation  pro¬ 
grams,  voluntary  and  perhaps  manda¬ 
tory.  Extensive  water  conservation 
would  have  positive  effects  in  the 
areas  of  reduced  energy  consumption 
and  attendant  energy-related  pollu- 
t ion  emi ss  ions  . 

d)  Increased  efforts  to  reclaim  waste 
water  and  pressures  to  arrange 
exchanges  for  additional  Solano 
Project  water. 


fi 


e)  Increasing  pressure  to  implement  a 
Solano  Project  Reanalysis,  conse¬ 
quently  elevating  the  probability  of 
water  deficiencies  in  dry  periods. 

f)  Increased  efforts  to  secure  water 
supplies  from  other  alternative  new 
water  supply  sources  (e.g.,  West 
Sacramento  Valley  Canal). 


3.4  SELECTION  OF  PREFERRED  ALTERNATIVE 


3.4.1  The  mixed  water  supply  concept, 
combining  water  conservation  and  reclama- 
t  ion  with  the  North  Bay  Aqueduct  and  any 
other  supplemental  water  sources  that  may 
become  feasible,  is  selected  as  the  pre¬ 
ferred  alternative.  Conservation  and 
reclamation  are  selected  because  they 
make  efficient  use  of  water  and  energy 
resources,  saving  money  in  the  process. 
The  North  Bay  Aqueduct  is  selected 
because  it  can  assure  enough  water  to 
meet  future  demand. 


*  The  "preferred  alternative"  is  the  alternative  which  the  applicant  (DWR) 
believes  is  most  desirable  based  on  the  environmental  analysis  presented 
in  this  report.  For  regulatory  permit  actions  such  as  the  subject  North 
Bay  Aqueduct,  Phase  II,  project,  the  Corps  takes  an  impartial  position 
about  whether  to  issue  or  deny  the  permit  until  the  public  interest  review 
is  complete.  At  no  time  is  the  Corps  a  proponent  of  any  permit  action. 

It  simply  determines  whether  or  not  projects  proposed  by  applicants  are 
in  the  public  interest  and  under  what  circumstances  such  proposals,  if 
modified,  would  be  in  the  public  interest  (33  CFR  230).  Therefore,  the 
preferred  alternative  discussed  in  this  report  is  not  designated  as  such 
by  the  Corps  of  Engineers.  If  this  report  was  a  Corps  of  Engineers 
document  only,  and  not  a  joint  Federal/State  report,  the  preferred 
alternative  would  not  have  been  included. 
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4.0  DESCRIPTION  OF  THE  PROPOSED  ACTION 


4.1  GENERAL  DESCRIPTION 


4.1.1  The  proposed  Phase  II  facilities 
of  the  North  Bay  Aqueduct  would  divert  up 
to  61,400  acre-feet  annually  from  the 
Delta  to  Napa  and  Solano  County  through 
an  open  canal  and/or  a  buried  pipeline. 
The  Phase  II  facilities,  constructed 
entirely  within  Solano  County,  would 
connect  directly  to  the  existing  Phase  I 
facilities  of  the  North  Bay  Aqueduct  now 
serving  Napa  County  with  an  interim  water 
supply  from  Lake  Berryessa  (via  the 
Solano  Project ) (Figure  4-1).  This 
interim  arrangement,  which  now  supplies 
7,540  acre-feet  annually  to  Napa  County, 
could  be  discontinued  in  1984.  The  City 
of  Vallejo  would  receive  an  additional 
entitlement  of  up  to  5,600  acre-feet  of 
Delta  water  annually  through  its  existing 
Cache  Slough  intake  and  transport  system. 
The  proposed  capacity  of  the  Phase  II 
facilities  would  permit  a  maximum  flow  of 
115  cubic  feet  per  second  (cfs)  during 
peak  water  demand  periods.  The  existing 
Vallejo  pumping  and  transport  facilities 
are  capable  of  a  maximum  flow  of  approxi¬ 
mately  32  cfs.  The  proposed  water  deliv¬ 
ery  schedules  for  the  primary  contracting 
agencies,  the  Napa  and  Solano  County 
Flood  Control  and  Water  Conservation 
Districts,  are  presented  in  Table  4-1. 

4.1.2  Seven  basic  alternative  alignments 
(routes)  for  Phase  II  of  the  North  Bay 
Aqueduct  have  been  selected  for  detailed 
analysis  (see  Figure  4-1).  Six  of  these 
alternative  alignments  (Routes  2  through 
7)  would  have  the  option  of  terminating 
at  either  a  North  or  South  Cordelia 
Forehay.  Proposed  turnout  locations  for 
delivery  of  North  Bay  Aqueduct  water  to 
Vacaville,  Fairfield,  and  Suisun  City 
have  also  been  identified.  The  general 
criteria  for  selection  of  the  alternative 


alignments  included  provisions  for 
different  intake  locations,  construction 
and  operation  costs,  avoidance  of  the 
Jepson  Prairie,  avoidance  of  Suisun 
Marsh,  and  minimizing  disruption  of  the 
urban  areas.  General  construction 
statistics  associated  with  each  alignment 
are  presented  in  Table  4-2. 

4.2  AQUEDUCT  ALIGNMENT  ALTERNATIVES 

4.2.1  The  alternative  alignments  would 
divert  Delta  water  from  either  Cache 
Slough  (Routes  1  and  3),  Calhoun  Cut 
(Routes  2  and  2A),  or  Lindsey  Slough 
(Routes  4,  5,  6,  and  7).  Fish  screening 
facilities  would  be  provided  for  all 
diversion  pumping  plant  intakes.  Alter¬ 
native  alignments  2  and  6  propose  the  use 
of  an  open  concrete-lined  canal  for  water 
transport  from  the  intake  pumping  plant 
westward  to  an  intermediate  pumping  sta¬ 
tion  south  of  Travis  Air  Force  Base. 

From  this  Travis  pumping  station  water 
would  be  transported  to  a  terminal  reser¬ 
voir  (Cordelia  Forebay)  west  of  Fairfield 
via  a  buried  concrete  pipe.  All  other 
alternative  alignments  (1,  2A,  3,  4,  5, 
and  7)  would  consist  of  a  buried  pipe  for 
the  entire  length  of  the  aqueduct.  As  a 
result,  only  two  pumping  plants  (one  at 
the  intake  and  one  at  the  terminus)  would 
be  required  for  each  of  these  alterna¬ 
tives.  Figures  illustrating  the  typical 
pipeline  cross-sections  during  construc¬ 
tion  (Figure  1)  and  after  construction 
(Figure  2),  a  typical  open  canal  cross- 
section  (Figure  3),  and  a  plan  view  of  a 
typical  pumping  plant  and  fish  screening 
facility  (Figure  4)  are  presented  in 
Appendix  B. 

4.2.2  Right  of  way  requirements  for  the 
alternative  alignments  would  generally 
include  a  40-foot  wide  permanent  easement 


hi 


TABLE  4-1 


NORTH  BAY  AQUEDUCT  WATER  DELIVERY  SCHEDULE 
(Per  Contracts  and  Contractors'  Requests) 


Napa  County 
Flood  Control 
and  Water 
Conservation 
District 

Solano  County* 
Flood  Control 
and  Water 
Conservation 
District 

Total 

Annual  Entitlement  (ac-ft) 

1980 

0 

500 

500 

1990 

25,000 

42,000* 

67,000 

2000 

25,000 

42,000* 

67,000 

2020 

25,000 

42,000* 

67,000 

Estimated  Requirement  (ac-ft) 

1980 

0 

0 

0 

1990 

10,000 

36,400 

46,400 

2000 

16,500 

36,400 

52,900 

2020 

20,500 

36,400 

56,900 

Peak  Diversion  Rate  (cfs) 

46 

68 

115 

Average  Annual  Diversion  Rate  (cfs)  28 

51 

79 

includes  5,600  acre-feet  to  the  City  of  Vallejo  that  would  not 
be  delivered  through  the  North  Bay  Aqueduct. 
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ALTERNATIVE  ALIGNMENTS: 

NORTH  BAY  AQUEDUCT 

PHASE  II  FACILITIES 

fv 

DEPARTMENT 

FIG.  4-1 

OF  WATER  RESOURCES 

TABU  4-2 


CONSTRUCTION  STATISTICS  FOR  THE  PROPOSED 
NORTH  BAY  AQUEDUCT  ALTERNATIVE  ALIGNMENTS 


i 

2 

2A 

3 

4 

5 

6 

7 

ANNUAL  DELIVERY  lac  ft) 

61,400 

61 ,400 

61,400 

61 ,400 

61 ,400 

61 ,400 

61  ,400 

61 .400 

PIPELINES 

1st  Pipe  Size 

Flow  (cfs) 

115 

115 

115 

115 

115 

115 

115 

115 

Diameter  (inches) 

Length  (ft) 

60 

60 

60 

60 

60 

60 

60 

60 

N.  Cordelia  Forebay 

122,800 

60,000 

95,200 

134,500 

121,400 

121 ,500 

88,400 

124.700 

S.  Cordelia  Forebay 

54,100 

89,900 

128,600 

115,500 

115,600 

76,700 

1 18,800 

2nd  Pipe  Size 

Flow  (cfs) 

40 

40 

40 

40 

40 

40 

40 

40 

Diameter  (inches) 

Length  (ft) 

36 

36 

36 

36 

36 

36 

36 

36 

N.  Cordelia  Forebay 

8,500 

8,500 

8,500 

8,500 

8,500 

8,500 

8,500 

8,500 

S.  Cordelia  Forebay 

10,400 

10,400 

10,400 

10,400 

10,400 

10,400 

10,400 

CANALS 

Flow  (cfs) 

115 

115 

Length  (ft) 

35,800 

38,900 

Top  Width  (ft) 

19 

19 

Bottom  Width  (ft) 

4 

4 

Depth  (ft) 

5 

5 

PERMANENT  R/W  EASEMENT  AND 
TITLE  EASEMENT  (acres) 

FEE  120 

193 

134 

120 

110 

no 

159 

no 

IMPROVE  CHANNEL 

Flow  (cfs) 

lus 

105 

Length  (ft) 

Top  Width  (ft) 

9,900 

9,900 

Bottom  Width  ( ft) 

Depth  (ft) 

PUMPING  PLANTS  NUMBER 

2 

3 

2 

2 

2 

2 

3 

2 

1st  Plant 

Flow  (cfs) 

Lift  (ft) 

115 

115 

115 

115 

115 

115 

115 

115 

N.  Cordelia  Forebay 

204 

172 

218 

203 

203 

206 

S.  Cordelia  Forebay 
2nd  Pumping  Plant 

36 

121 

167 

151 

152 

63 

155 

Energy  (KWH/ac  ft) 

181 

44 

98 

133 

121 

122 

64 

124 

2nd  Plant 

Flow  (cfs) 

Lift  (ft) 

46 

115 

46 

46 

46 

46 

115 

46 

N.  Cordelia  Forebay 

393 

106 

393 

393 

393 

393 

133 

393 

S.  Cordelia  Forebay 

55 

444 

441 

441 

441 

55 

441 

Energy  (KWH/ac  ft) 

464 

38 

521 

521 

521 

521 

38 

521 

3rd  Plant 

Flow  (cfs) 

Lift  (ft) 

46 

46 

N.  Cordelia  Forebay 

393 

393 

S.  Cordelia  Forebay 

441 

441 

Energy  (KWH/ac  ft) 

521 

521 

ANNUAL  ENERGY  USED  (MWH) 

TURNOUTS 

19,816 

15,314 

16,260 

18,253 

17,579 

17,584 

16,493 

17,748 

NUMBER 

4 

4 

4 

4 

4 

4 

4 

4 

1st  Turnout  (cfs) 

8.9 

8. 

9 

8. 

9 

8.9 

8.9 

8.9 

8. 

9 

8. 

2nd  Turnout  (cfs) 

23.7 

23. 

7 

23. 

7 

23.7 

23.  7 

23.7 

23. 

7 

23. 

3rd  Turnout  (cfs) 

2.4 

2. 

4 

2. 

4 

2.4 

2.4 

2.4 

2. 

4 

2. 

4th  Turnout  (cfs) 

31.4 

31 . 

4 

31. 

4 

:i.4 

31.4 

31.4 

31 . 

4 

31. 

TERMINAL  FOREBAY 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

NUMBER  OF  POAD  CROSSINGS 

27 

1 2 

12 

12 

13 

13 

13 

16 

NUMBER  OF  RAILROAD  CROSSINGS  4 

2 

2 

2 

2 

2 

2 

2 

LENGTH  THROUGH  URBAN  AREA 

17,400 

4,000 

4,000 

4.0CO 

4,000 

4,000 

4,000 

4,000 

*0 


for  a  buried  pipeline  and  a  90-foot  per¬ 
manent  easement  and  fee  title  purchase 
for  an  open  canal.  / 1 /  Where  not  cur¬ 
rently  available,  an  access  road  approxi¬ 
mately  15  feet  in  width  would  have  to  be 
constructed  along  the  right  of  way.  It 
should  be  noted,  however,  that  20  feet 
would  be  the  minimum  width  requirement 
for  a  permanent  easement  to  place  a  short 
section  of  buried  pipe.  An  additional 
40-foot  wide  (20  feet  on  each  side) 
temporary  construction  easement  would  be 
required  for  both  a  buried  pipeline  and 
an  open  canal.*  Pump  stations  proposed 
along  the  alternative  alignments  would  be 
above-ground  concrete  structures  requir¬ 
ing  a  total  area  of  approximately  one 
acre  each. 

4.2.3  For  each  buried  pipeline  alterna¬ 
tive  alignment,  the  above-ground  surge 
tank  (a  steel  tower  approximately  40  feet 
high  and  17  feet  in  diameter  functioning 
to  equalize  water  pressure  in  the  pipe) 
would  be  constructed  at  the  place  of 
highest  elevation.  In  addition,  above¬ 
ground  "blow-off"  pipes  (concrete  struc¬ 
tures  approximately  3  feet  high  and  4 
feet  in  diameter  which  would  function  as 
emergency  water  release  valves)  would  be 
constructed  at  every  location  where  a 
buried  pipeline  would  encounter  an  eleva- 
tional  low  point  or  cross  a  stream. 
Blow-off  pipes  in  urban  areas  will  be 
fenced  to  screen  them  from  children. 

A  diagram  of  a  typical  surge  tank  is  pre¬ 
sented  in  Appendix  B  (Figure  5). 

4.2.4  There  are  two  possible  locations 
for  the  terminal  reservoir.  The  first 
location  (North  Cordelia  Forebay)  would 
place  the  reservoir  north  of  Highway  80 
near  the  existing  interim  terminal  reser¬ 
voir  for  the  Solano  Project  (Figure  4-1). 
The  second  location  (South  Cordelia  Fore¬ 
bay)  would  place  the  reservoir  south  of 
Highway  80  and  east  of  Highway  680  near 
the  boundary  of  Suisun  Marsh.  Either 
terminal  reservoir  location  would  be 
adjoined  bv  a  pumping  plant  (Cordelia 
pumping  plant)  which  would  deliver  water 


through  a  smaller  pipeline  to  the  exist¬ 
ing  Coidelia  surge  tank.  From  the  surge 
tank,  water  would  be  delivered  to  Napa 
County  via  the  existing  Phase  I  facili¬ 
ties  of  the  North  Bay  Aqueduct. 

4.2.5.  The  possibility  of  two  terminal 
reservoir  locations  requires  that  all 
alternative  alignments  except  Route  1 
have  two  possible  legs  diverging  near 
Cordelia  Hill  to  reach  either  a  North  or 
South  Cordelia  Forebay  (Figure  4-1).  The 
northern  leg  option  for  Routes  2  through 
7  was  designed  primarily  to  avoid  tra¬ 
versing  the  Suisun  Marsh  near  Cordelia 
Hill.  Route  7  would  still  traverse  the 
eastern  portion  of  the  Marsh  near 
Denverton . 

4.2.6  Both  initial  and  maintenance 
dredging  would  be  required  at  all  alter¬ 
native  intake  locations.  An  intake  and 
pumping  plant  on  Lindsey  Slough  would 
require  the  dredging  of  approximately  300 
cubic  yards  of  material  in  the  immediate 
vicinity  of  the  proposed  intake  structure 
to  provide  for  a  channel  depth  of  -12 
feet  Mean  Sea  Level  (MSL).  An  intake  and 
pumping  plant  on  Cache  Slough  would 
require  removal  of  approximately  30,000 
cubic  yards  of  material  to  provide  for  a 
channel  with  a  depth  of  -12  MSL.  The 
length  of  the  channel  which  would  be 
required  to  "clear"  Cache  Slough  for  the 
intake  would  be  approximately  0.3  miles. 

/ 3/  An  intake  and  pumping  plant  on 
Calhoun  Cut  would  necessitate  the  dredg¬ 
ing  of  approximately  168,000  cubic  yards 
of  material  along  its  entire  length 
(approximately  3.5  miles)  to  create  a 
channel  with  a  depth  of  -8  MSL.  Side 
slopes  for  channel  dredging  at  all  intake 
locations  would  be  designed  for  3:1 
(horizontal  to  vertical).  Maintenance 
dredging  would  be  required  approximately 
once  every  10  years  for  a  Lindsey  Slough 
intake  with  more  frequent  maintenance 
dredging  required  on  either  Cache  Slough 
or  Calhoun  Cut  (perhaps  as  frequently  as 
every  5  vea rs ) . 


★Temporary  construction  of  right  of  way  requirements  along  some  of  the  eastern 
portions  of  Route  1  would  require  a  slightly  greater  (50-foot)  easement.  /2/ 


hi. 


4.2.7  The  construction  period  would  be 
comparable  for  all  alignments,  with  an 
estimated  time  for  completion  of  two 
years.  The  construction  activities  would 
take  place  in  phases,  with  no  more  than 
10  miles  of  the  route  under  construction 
in  any  one  phase.  The  construction 
period  for  the  segment  of  alternative 
Route  1  passing  through  Fairfield  would 
be  about  9  months.  Construction  of  the 
North  Bay  Aqueduct  is  tentatively  sched¬ 
uled  to  commence  in  earlv  1982. 

4.3  COST  COMPARISON 


4.3.1  The  estimated  costs  for  construc¬ 
tion  and  operation  of  Phase  II  aqueduct 
facilities  are  presented  in  Table  4-3. 

All  costs  are  in  1980  dollars.  Estimated 
costs  for  construction  of  the  alternative 
alignments  for  the  proposed  aqueduct 
facilities  range  from  $25.7  million  to 
$43.6  million. 

Construction  costs  for  those  alignments 
which  would  incorporate  an  open  canal  in 
the  eastern  portion  of  the  aqueduct  are 
substantially  less  than  those  routes 
which  would  incorporate  a  pipeline  for 
the  entire  aqueduct  length.  However, 
mitigation  and  secondary  costs  reduce 
this  difference  considerably.  Total 
annual  operation  and  maintenance  costs  in 
1990  would  range  from  $1.3  to  $1.5 
million.  /5/ 

4.3.2  The  estimated  costs  for  construc¬ 
tion  and  operation  of  secondary  water 
transport  systems,  which  would  deliver 
water  from  the  aqueduct  to  the  principal 
water  purveyors  in  Solano  County  (Fair- 
field,  Vacaville,  and  Suisun  City), 
would  be  paid  for  by  the  individual  water 
purveyors.  As  indicated  in  Table  4-3, 
the  cost  of  delivery  of  aqueduct  water 
from  the  Route  1  alignment  to  the  indi¬ 
vidual  water  purveyors  would  be  substan¬ 
tially  less  than  the  cost  of  delivery 
from  an  aqueduct  along  the  Route  2 
through  7  alignments.  Estimated  opera¬ 
tion  and  maintenance  costs  for  the  secon¬ 


dary  water  transport  systems  would  follow 
a  similar  trend. 

4.3.3  Based  on  estimated  construction 
costs,  operation  costs,  and  future  proj¬ 
ect  interest  rates,  the  annual  fixed 
costs  of  State  Water  Project  water  deliv¬ 
ered  through  the  North  Bay  Aqueduct  in 
year  2000  will  be  $3,531,000  for  Solano 
County  and  $3,187,000  for  Napa  Countv. 

The  cost,  including  the  variable  (pump¬ 
ing)  costs,  for  delivery  of  full  entitle¬ 
ment  would  be  $  3 , 966 , 000/year  to  Solano 
or  $109/acre-foot .  For  Napa,  the  cost  of 
full  entitlement  delivery  would  be 
$4,222,000  or  $169/acre-foot .  At  Napa's 
currently  estimated  delivery  of  13,750 
acre-feet  in  2000,  total  annual  costs 
would  be  $3,756,000  or  $27  3/ ac re- foot  . 

/6/  These  figures  include  estimated  cost 
increases  due  to  inflation.  Possible 
mitigation  costs,  other  than  fish  screens 
as  mandated  by  State  law,  are  not 
inc  luded . 

4.4  SPECIFIC  ALIGNMENT  DESCRIPTIONS 


Route  No.  1 

4.4.1  Delta  water  would  be  diverted  from 
Cache  Slough  near  the  City  of  Vallejo’s 
existing  and  currently  operating  intake 
pumping  station.  A  60-inch  diameter 
buried  pipe  would  transport  the  water 
northwest,  following  property  lines  where 
possible,  to  the  intersection  of  Meridian 
Road  and  the  Sacramento-Northern  Railroad 
line.  Along  this  stretch  the  pipeline 
would  parallel  the  northern  boundarv  of 
the  Jepson  Prairie  for  an  approximate 
distance  of  21,000  feet.  The  pipeline 
would  then  turn  and  run  southwest  for 
approximately  4,000  feet  before  turning 
west  to  parallel  the  existing  Sacramento- 
Northern  Railroad  line.  Upon  reaching 
the  city  limits  of  Fairfield,  where  the 
abandoned  Sacramento-Northern  Railroad 
tracks  have  been  removed,  the  pipeline 
would  run  southwest  along  the  northerly 
edge  of  the  former  Sacramento-Northern 
Ra i 1  road  right  of  wav,  now  owned  bv  the 
Citv  of  Fairfield.  The  pipeline  would 
pass  under  Interstate  80  (possible  in 
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TABU  4-3 


iSTIMATID  CONSTRUCTION  AND  ANNUAL  OPl RAT ION/MA INTENANU 
COSTS  IOP  NORTH  HAY  A'JUl  DUCT  ALTERNATIVE  ALIGNMENTS 
( Thousands  uf  Dot  I ars ! 

Alternative  Alignments 


1 

2  A 

3 

4 

6 

f, 

,  S'  ’P,  C’  ION  COSTS: 

;  '  'i  ►>  S  r*»ens 

**  n  7 

287 

287 

;  \  .7 

-?  "7 

.-•7  •-? 

:  in*.:  Plants 

Cd,  ne  Sloucjh 

2  ,000 

2,000 

Calhoun  Cut 

624 

700 

i  mdsey  Slouqn 

1  ,120 

1  .  1.  U 

6.4  i,8 

T  »  dVl S 

1,024 

1  ,024 

corde  I  ia 

850 

1  ,055 

1  ,055 

1 ,055 

1 ,055 

1  ,055 

1  ,055 

I  ?  ne>» 

29,225 

13,041 

21  ,04  3 

29,663 

26,735 

26.757 

c  a  n  a  1  s 

2,235 

n  V'f* 

L.  *  >1  I  • 

.  nannel  Improvements 

482 

482 

crdel ia  Discharge  L i ne 

1  ,160 

1  ,521 

1  ,521 

1  ,521 

1  ,521 

1 .521 

i  *  .•  .  : 

resign  (10  ) 

3,352 

2,027 

2,509 

3,453 

3,072 

3/J/4 

,  4  9  c  ’  '  .  i  4  ; 

Construction  Supervision  (15  ) 

5,028 

3,040 

3,763 

5,179 

4,608 

4,611 

3,73!“  4,7  4 

Rignt  of  Way 

422 

330 

288 

412 

370 

370 

4  Hi  :•> 

42,324 

25,666 

31  ,648 

43,570 

38,768 

38,  ’95 

31  ,  :j  t  *j  i  •‘.ft:  ?• 

■>'.  ’  STATION  COSTS:4' 

0 

3,450 

3,450 

575 

1  ,150 

1  .150 

!  ,15:  5  •• 

42,324 

29 ,116 

35,098 

44,145 

39,918 

39,945 

3/  4  ,.  4 

if  ON DARY  CONSTRUCTION:  ' 

. acavi 1  !e 

2,430 

4,480 

4,480 

4,480 

4,480 

4  ,4o0 

4.480  4,4.-. 

F  a  i  r  f  i  e  1  d 

4,000 

9,500 

9.500 

9,500 

9,500 

9,500 

9,500  4  2-" 

Suisun  City 

600 

3,250 

3,250 

3,250 

3,250 

3  ,250 

3, 

c  / 

-  ‘  —  * 

- - - 

t0TAL  : 

49,354 

46^346 

52 , 328 

6)  ,375 

57,143 

57,175 

49,945  S'. 47 

ANNUAL  OPERATION  AND  MAINTENANCE :d' 

1  ,484 

1,139 

1  ,215 

1  ,339 

1  ,292 

1  , 2  ;'6 

1  .208  1  .  •  j5 

SECONDARY  POWER: 

i/acavi  1  !e 

46 

88 

88 

88 

W 

\>,y. 

88 

Fairfield 

0 

100 

100 

100 

100 

100 

too 

Suisun  City 

6 

15 

15 

15 

15 

15 

15  H 

TOTAL  ANNUAL: 

1  ,536 

1,342 

Ml  8 

1  ,542 

1  ,495 

1  ,493 

1.411  1.008 

'  iidsrd  on  estimate  by  Department  of 

Parks  and 

Recreation  of  acreage  that,  may  be  required  tor 

mitigation  of 

adverse  impacts.  Cost  estimated  at  $!150/acre. 

’'All  secondary  costs  (construction 

and  power) 

based  on 

letter  from 

i  Stoddard 

f<  Associates  to 

Geo»'<it-  D**ct  t  heraij* 

DWP,  February  20,  1980.  There  would  not  be  a 

material 

di 'ference 

between 

"  northern  vs.  a 

southern  ‘nrrina 

reservoir  as  regards  the  cost  and  operation  of  a  secondary  transport  systen  or  the  Citv  of  Benicia. 

Add  5750,000  to  alignments  2-7  if  pipeline  cannot  he  constructed  in  BC.DC’s  primary  marsh  rone  and  mu'  t  : 
realigned  around  Nelson  Hill  past  of  Cordelia  Junction. 

1  Based  on  estimates  of  minimum  variable  operation,  maintenance,  power,  and  replacement  charges  in  1990  tor  t'u 
Solano  and  Napa  County  Flood  Control  and  Water  Conservation  Districts.  ,'7/  Does  not  include  costs  m 
"atnt.enance  dredging  or  disposal  of  dredged  material. 


Route  No.  3 


r 


the  existing  railroad  tunnel)  and  con¬ 
tinue  southwesterly  to  a  point  where  the 
railroad  right  of  wav  swings  north 
towards  Willota.  At  this  point  the 
pipeline  would  continue  approximately 
7,200  feet  southwest  parallel  to  Inter¬ 
state  80  and  then  west  and  northwest 
(3,600  feet)  to  the  North  Cordelia 
Forebav  and  pumping  plant.  From  the 
pumping  plant,  a  36-inch  pipeline  would 
run  southwest  for  8,400  feet  (from  the 
North  Cordelia  Forebay)  to  the  Cordelia 
Surge  Tank.  An  extension  of  the  existing 
Fairfield  linear  park  bikeway  could  be 
constructed  over  the  pipeline  in  the 
urban  Fairfield  area. 


Route  No.  2  (2A) 


4.i.2  The  diversion  for  Route  2  would 
take  place  near  the  western  end  of 
Calhoun  Cut.  From  this  point,  water 
would  he  transported  through  either  an 
open  lined  canal  (Route  2)  or  a  60- inch 
buried  pipeline  (Route  2A)  southwesterly 
to  Creed  Road.  The  alignment  would  then 
run  alongside  Creed  Road,  and  in  the 
case  of  a  canal,  around  tile  southern  side 
of  a  small  hill  over  which  Creed  Road 
passes  and  then  proceed  west  to  the  pro¬ 
posed  Travis  Pumping  Plant  site.  Route 
2A,  the  buried  pipeline,  would  continue 
along  Creed  Road  until  its  intersection 
with  Meridian  Road.  For  Route  2  the 
water  would  be  lifted  about  S3  feet  at 
the  Travis  Pumping  Plant  and  transported 
through  a  60-inch  buried  pipe  westward 
through  Suisun  City.  The  alignment  would 
then  run  southwest  across  the  northern 
boundary  of  Suisun  Marsh  to  the  South 
Cordelia  Forebav  and  pumping  plant  site. 

A  36-inch  pipeline  would  run  northwest¬ 
erly  10,400  feet  to  the  Cordelia  Surge 
Tank.  Alternatively,  the  alignment  would 
bypass  the  northern  boundary  of  Suisun 
Marsh  by  transporting  the  water  north  at 
Thomasson,  travel  under  Interstate  80  and 
terminate  at  the  North  Cordelia  Forebay 
and  pumping  plant  site.  From  the  North 
Cordelia  Forebav,  the  water  would  be 
pumped  through  a  36-inch  pipe  southwest 
8,400  feet  to  the  Cordelia  Surge  Tank. 


4.4.3  The  diversion  point  for  Rout.'  3 
would  be  identical  to  that  for  Route 
No.  1  (i.e.,  Cache  Slough).  Water  would 

be  pumped  through  a  60-inch  buried  pipe¬ 
line  northwest  to  the  intersection  with 
the  Sacramento-Northern  Railroad  line  and 
then  west  for  approximatel v  11,400  feet 
along  the  northern  boundary  of  the  Jepson 
Prairie.  The  pipeline  would  then  turn 
southwest  through  the  northwest  corner  of 
the  prairie  until  paralleling  the  eastern 
boundary  of  Travis  AFR.  The  pipeline 
would  then  turn  south  and  run  parallel  to 
Meridian  Road  to  a  point  just  south  of 
Creed  Road.  The  pipeline  would  then  turn 
west,  following  the  identical  alternative 
alignments  as  those  proposed  for  Routes  2 
and  2A. 


Route  No.  4 

4.4.4  Delta  water  would  be  pumped  from  a 
point  on  Lindsov  Slough  immediately  east 
of  an  existing  irrigation  channel  on  the 
Peterson  Ranch.  The  Lindsey  Slough 
pumping  plant  would  lift  the  water  into  a 
60-inch  diameter  buried  pipeline  that 
would  run  along  the  east  side  of  the 
irrigation  channel,  then  paralleling 
Robinson  Road  to  the  south.  The  pipeline 
would  then  travel  west  under  Creed  Road 
to  its  intersection  with  Scandia  Road  and 
then  turn  southwest  to  the  Travis  pumping 
plant  site.  From  the  Travis  pumping 
plant  to  either  North  or  South  Cordelia 
Forebay,  the  Route  4  alignment  would  be 
identical  to  those  proposed  for  Routes  2, 
2A,  and  3. 

Route  No.  5 

4.4.5  Route  5,  a  buried  pipeline  with  a 
diversion  point  on  Lindsey  Slough  would 
have  an  identical  alignment  as  Route  4 
except  that  it  would  parallel  Creed  Road 
along  the  south  rather  than  following 
directly  underneath  the  road.  From  th 
Travis  pumping  plant,  the  Route  5  align¬ 
ment  would  become  a  buried  pipeline  and 


would  be  identical  to  that  proposed  for 
Routes  2,  2A ,  3,  and  4. 

Route  No.  6 

■•46  Delta  water  would  be  pumped  from 
the  same  diversion  point  on  Lindsey 
Slough  as  that  proposed  for  Routes  4  and 
5.  The  water,  however,  would  be  trans¬ 
ported  in  an  open,  lined  canal  along  the 
some  alignment  as  Routes  4  and  6,  paral¬ 
lel  to  Creed  Road  up  to  a  point  approxi¬ 
mately  16,800  feet  from  its  intersection 
with  Scandia  Road.  At  this  point  the 
alignment  would  be  routed  around  a  hill 
that  Creed  Road  traverses  and  then  travel 
west  to  the  Travis  pumping  plant.  From 
the  Travis  pumping  plant,  the  alignment 
for  Route  6  would  become  a  buried  pipe¬ 
line  and  would  be  identical  to  those  pro¬ 
posed  for  Routes  2,  2A,  3,  4,  and  5. 


Route  No.  7  » 

4.4.7  Water  would  hi-  pumped  from  l.indsev 
Slough  at  the  same  location  as  tor  Routes 
4,  5,  and  6.  The  alignment  of  the  60- 
inch  buried  pipeline  would  be-  identical 
to  Routes  4,  6,  and  6  until  the 
intersection  of  Creed  Road  and  Highway 
113.  From  Highway  113,  the  pipeline 
would  run  southwest  across  the  Jepson 
Prairie  to  a  point  near  the  intersection 
of  Lambic  and  (loose  Haven  Roads,  approxi¬ 
mately  two  miles  east  of  Denverton.  From 
this  point,  the  pipeline  would  run  west 
along  the  souths ide  of  Lambie  Road  to  its 
intersection  with  Highway  12,  thpn  travel 
northwest  along  Highwav  12  to  Scandia 
Road.  The  pipeline  would  then  be  routed 
west  to  the  Travis  pumping  plant.  From 
the  pumping  plant  the  alignment  for  Route 
7  would  be  identical  to  those  proposed 
for  Routes  2,  2A,  3,  4,  6,  and  6. 
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5.0  AFFECTED  ENVIRONMENT 


5.1  LAND  RESOURCES 

5.1.1  TOPOGRAPHY 

5.  1.1.1  The  project  area  is  generally 
flat,  with  hilly  areas  to  the  west  and 
the  south.*  Between  Lindsey  Slough  and 
Denverton,  vernal  ponds  (see  5.2.  1.1 
Hydrology,  Surface  Water)  are  located  in 
swale  topography.  This  topography  is 
characterized  by  a  faintly  billowing  land 
surface  with  low  coalescent  mounds  6  to 
12  inches  higher  than  the  adjacent 
depressions.  / 1 / 

5. 1.1. 2  North  of  Travis  AFB,  several 
small  hills  range  in  elevation  up  to  180 
feet  above  mean  sea  level.  South  of 
Travis  AFB,  the  topography  is  level,  with 
elevations  of  between  20  and  30  feet. 
Further  to  the  south,  Suisun  Marsh  is  at 
or  just  above  sea  level,  while  the 
Potrero  Hills  rise  to  an  elevation  of 
about  400  feet  with  slopes  of  30  percent 
or  mre.  Between  Fairfield  and  Cordelia 
the  project  area  is  generally  level 
except  for  Nelson  Hill,  which  rises  to 
approximately  300  feet.  West  of  Cordelia 
elevations  increase  to  about  200  feet. 


5.1.2  GEOLOGY 


5. 1.2.1  Geomorphic  Processes 

5. 1.2. 1.1  The  project  area  is  located  in 
and  just  west  of  Sacramento  Valley.  The 
Sacramento  Valley  and  the  San  Joaquin 
Valley  to  the  south  form  the  Great 
Central  Valley  of  California.  In  the 
level,  low-lying  areas  of  the  project 
corridor,  occasional  flooding  leads  to 
sedimentation  of  the  floodplains  by  the 
deposition  of  fine-grained  material. 


5.  1.2.  1.2  Eros  ion  would  be  expected 
primarily  in  the  hilly  portions  of  the 
project  area,  although  erosion  would  also 
be  expected  in  level  areas  when  fields 
are  fallow  and  heavy  rain  falls. 

Streams  in  the  area  erode  material  from 
the  western  and  southern  hills  and  trans¬ 
port  the  sediment  downstream  to  the 
sloughs  and  marsh.  Deposition  occurs  in 
stream  channels  or  sloughs  when  the  speed 
of  the  water  slows  sufficiently  to 
deposit  suspended  material.  Such  a  sedi¬ 
mentation  process  has  been  increasingly 
apparent  in  Cache  Slough  during  the  past 
several  years  (see  Section  5.2. 1.3.4). 

5. 1.2.2  Surficial  Deposits 

5. 1.2.2. 1  Most  of  the  project  area  is 
covered  by  younger  and  older  alluvium 
with  scattered  outcrops  of  the  Tehama  and 
related  rock  formations  (Figure  5-1). 

The  younger  alluvium  consists  predomi¬ 
nantly  of  floodplain  deposits,  largely 
composed  of  silt  and  fine  sand,  while 
also  including  sand,  silt,  gravel,  and 
clay.  The  younger  alluvium  also  contains 
areas  of  stream  channel  deposits  which 
consists  of  sand  and  gravel  deposited  in 
streams.  The  material  is  generally  less 
than  25  feet  thick  in  most  places  and  is 
generally  above  the  saturated  zone.  The 
soils  in  the  project  area  developed  on 
the  younger  alluvium  are  fine-grained 
with  poor  surface  drainage  and  low  perco¬ 
lation  rates. 

5.  1.2. 2. 2  The  older  alluvium  is  a  heter¬ 
ogeneous  sequence  of  stream-laid  depos¬ 
its.  The  material  consists  of  silty 
clay,  gravel,  and  sand.  The  fine-grained 
deposits  predominate  in  most  of  the  older 
alluvium  with  gravel  and  sand  occurring 
as  tongues  and  lenses.  The  materials  .ire 
loose  to  moderately  compacted  and  h iv 


*The  term  "project  area",  means  the  general  vicinity  of  the  proposed  aqueduct 
alignments  in  Solano  County. 


developed  a  mature  soil  which  contains  a 
(aver  of  dense  clay.  The  permeability  of 
the  older  alluvium  varies  considerably, 
being  high  in  the  areas  of  sand  and 
gravel  and  low  where  fine-grained 
materials  predominate,  such  as  in  the 
project  area.  Older  alluvium  covered  by 
well-  developed  soils  tends  to  transmit 
water  slowly  because  of  the  clayey  layers 
in  the  soil  (see  Section  5.1.3). 

5.  1.2. 2. 3  The  Tehama  Formation  is 
located  in  scattered  outcrops  in  the 
project  area.  The  material  forms  many  of 
the  small  hills  in  the  area.  The  mate¬ 
rial  is  moderately  compacted  silt,  clay, 
Sii.l  silty  fine  sand  with  lenses  of  sand 
aud  gravel,  silt  and  gravel,  and  conglom¬ 
erate  which  has  been  cemented  by  calcium 
carbonate.  Minor  amounts  of  other  sedi¬ 
mentary  rocks  occur  in  the  project  area. 
These  rocks  are  related  to  the  Tehama 
Formation  and  thus,  are  similar  in 
character. 

5. 1.2. 2. 4  Ray  Mud,  a  silty  clay,  covers 
the  marsh  areas.  The  Bay  Mud  is  soft  and 
plastic  when  wet  and  tends  to  shrink, 
harden,  and  become  brittle  when  dry. 

5.  1.2. 2. 5  The  Montezuma  Formation  con¬ 
sists  of  unconsolidated  deposits  of  sand, 
silt,  and  gravel.  It  is  mapped  on  the 
northern  edge  of  the  Montezuma  Hills 
(Figure  5-1). 

5. 1.2.3  Water-Bearing  Units 

5.  1.2.3.  I  The  most  important  aquifers 
are  the  gravel  and  sand  deposits  within 
the  older  alluvium  and  in  the  Tehama 
Formation  and  related  deposits.  In  the 
older  alluvium,  permeability  is  greater 
north  of  the  project  area.  The  water 
derived  from  the  older  alluvium  is 
generally  of  excellent  quality  for 
irrigation,  but  too  hard  (i.e.,  high 
mineral  content)  to  be  desirable  for 
domest ic  use . 


5.  1.2.  3. 2  The  gravel  and  sand  aquifers 
in  the  Tehama  and  related  formations  are 
less  permeable  than  those  in  the  older 
alluvium.  Locally,  the  aquifers  yield 
large  quantities  of  water  to  irrigation 
wells.  The  water  in  the  shallow  aquifers 
is  similar  in  quality  to  that  in  the 
older  alluvium,  but  some  water  in  deeper 
wells  is  found  to  have  high  sodium 
concent  rat  ions . 


5.1.3  SOILS 

5. 1.3.1  Soil  Associations  / 3 / 

5.  1.3.  1.1  The  soil  associations  in  the 
project  area  are  mapped  on  Figure  5-2 
and  described  below.  Soil  associations 
are  groups  of  similar  soils  occurring  in 
the  same  topographic  sequence  and  named 
for  the  major  soil  of  that  group. 

5.  1.3.  1.2  The  majority  of  the  project 
area  is  covered  bv  soils  of  either  the 
San  Ys idro-Ant ioch  association  or  the 
Solano-Pescadero  association.  The  soils 
have  a  dense  clav  to  clav  loam  subsoil 
which  restricts  rooting  depth  and,  in 
some  areas,  limits  drainage.  Other  soils 
in  the  project  area  include  mainly  the 
prime  agricultural  soils  of  the  Capav- 
Clear  Lake,  Yo 1 o-Bren t wood ,  and  Yolo- 
Sycamore  associations.  In  general,  these 
soils  are  deep,  moderately  well-drained 
soils  that  were  formed  in  alluvium  and 
have  fairly  high  clay  contents. 

5.  1.3. 1.3  The  soils  near  the  proposed 
pumping  station  sites  on  Lindsey  and 
Cache  Sloughs  are  mapped  as  the  Capav- 
Clear  Lake  association.  These  soils  are 
clay  to  clay  loam  in  texture  and  have  a 
high  shrink-swell  potential  throughout 
the  soil  profile.  Shrink-swell  potential 
refers  to  the  expected  volume  change  in 
the  soil  that  accompanies  a  change  in 
moisture  content.  The  soils  tend  to 
retain  moisture  and  swell  up  when  wet 
and  to  shrink  as  they  dry.  In  general , 
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soils  with  a  high  percentage  of  clay  have 
a  high  shrink-swell  potential. 

5. 1.3. 1.4  A  substantial  portion  of  the 
project  area  is  covered  with  soils  of  the 
moderately  well-drained  San  Ysidro- 

Ant ioch  association.  These  soils  have 
dense  clay  or  clay  loam  subsoils  that 
restrict  rooting  depth.  The  soil  surface 
horizons,  to  a  depth  of  12  to  20  inches, 
have  a  low  shrink-swell  potential  while 
the  dense  clay  subsoils  have  a  high 
shrink-swell  potential. 

5. 1.3. 1.5  The  Solano-Pescadero  soil 
association  is  scattered  throughout  the 
eastern  two-thirds  of  the  project  area. 
These  soils  are  somewhat  poorly  drained, 
have  dense  clay  subsoils  and,  in  some 
areas,  are  saline  (salt-af fected  )  .  The 
subsoil  has  a  high  shrink-swell  potential 
while  the  surface  horizons  have  moderate 
to  high  shrink-swell  potentials, 
depending  on  the  clay  content  of  a 
specific  site. 

5. 1.3. 1.6  Directly  north  of  Little 
Honker  Bay  a  small  area  of  Corning  asso¬ 
ciation  soils  are  located.  These  soils 
have  a  loamy  surface  about  15  to  20 
inches  thick  with  a  low  shrink-swell 
potential.  However,  the  clay  subsoil 
about  15  inches  thick,  has  a  high  shririk- 
swell  potential.  Underlying  this  clay 
layer,  generally  about  30  inches  below 
the  soil  surface,  is  dense,  gravelly 
sandy  loam  with  a  low  shrink-swell 
potent  ial . 

5. 1.3. 1.7  Altamont-Diablo  soil  associa¬ 
tion  is  found  in  the  Potrero  Hills,  near 
Cement  Hill,  near  Rio  Vista  Junction,  and 
southwest  of  the  proposed  pumping  station 
for  Route  2.  The  soils  are  shallow  to 
bedrock,  about  25-50  inches  deep,  and 
have  a  high  shrink-swell  potential 
because  of  their  high  clay  content.  The 
Dibble-Los  Osos  association,  found  north 
of  Fairfield,  is  also  found  on  terraces 
and  uplands  and  is  shallow  to  bedrock. 

The  shrink-sweil  potential  of  the  soil  is 
moderate  to  high. 


5. 1.3. 1.8  The  Yolo-Brentwood  and  Yolo- 
Sycamore  soil  associations  are  found  near 
Fairfield.  These  soils  are  generally 
very  deep  soils  with  moderate  to  high 
shrink-swell  potentials.  Sycamore  soils 
are  usually  artificially  drained  to  main¬ 
tain  the  water  table  at  a  depth  greater 
than  60  inches . 


5. 1.3.2  Agricultural  Capability 

5. 1.3.2. 1  The  majority  of  the  project 
area  is  covered  by  agricultural  soils 
requiring  special  management  and  crop 
selection.  Prime  agricultural  land  is 
found  mainly  near  the  Fair f ield-Suisun 
City  area  and  in  the  eastern  section  of 
the  project  area  near  Lindsey  and  Cache 
Sloughs  (Figure  5-2).  /4/ 

5.  1.3. 2. 2  The  U.  S.  Soil  Conservation 
Service  has  established  a  land-capability 
classification  system  to  evaluate  soils 
by  potential  agricultural  productivity. 
Soils  are  placed  in  capability  groupings 
based  on  limitations  of  the  soils  when 
used  for  field  crops,  the  response  of 
soils  to  management  practices,  and  poten¬ 
tial  damage  to  the  soils  if  used  for 
field  crops. 

5. 1.3. 2. 3  Class  I  and  Class  II  soils  are 
generally  considered  to  be  prime  agricul¬ 
tural  land,  because  the  soils  have  few 
limitations  which  restrict  their  use  or 
require  special  agricultural  and  conser¬ 
vation  practices.  As  shown  in  Figure 
5-2,  Class  I  and  II  soils  are  found  in 
the  project  area  near  Fairf ield-Suisun 
City,  near  Travis  AFB,  and  near  Lindsey 
and  Cache  Sloughs. 

5.1.4  SEISMICITY 


5. 1.4.1  The  San  Francisco  Bay  region  is 
a  seismically  active  area.  A  number  of 
faults,  including  two  known  active  ones, 
are  located  in  the  project  area  (Figure 
5-1).  Other  faults  in  the  San  Francisco 


Bay  area  could  affect  the  project  area. 
,'5/ 

5. 1.4.2  The  Green  Valley  fault  is 
Located  in  Green  Valley  approximately  6 
miles  west  of  Fair f ield-Suisun  City.  The 
fault  trends  northwesterly  and  exhibits 
many  features  which  indicate  it  is  an 
active  fault,  including  offset  fences  and 
power  lines  which  indicate  active  fault 
creep,  disrupted  drainage  patterns,  and  a 
number  of  small  earthquake  epicenters 
mapped  along  the  fault  trace.  The  Green 
Valley  fault  has  a  special  study  zone 
designation  under  the  Alquist-Pr iolo  Act 
of  1972.  Detailed  evaluation  to  locate 
the  fault  trace  prior  to  construction 
activity  and  special  construction 
measures  are  required.  /6/ 

5.  1.4.3  The  Concord  fault  is  another 
active  fault,  located  about  12  miles 
southwest  of  Fairf ield-Suisun  City  and 
south  of  the  Carquinez  Strait.  The 
largest  known  earthquake  on  the  Concord 
fault  had  a  magnitude  of  5.4  on  the 
Richter  scale.  The  fault  is  also  located 
within  an  Alquist-Pr iolo  Act  special 
studies  zone.  / 7 /  The  Hayward, 

Calaveras,  and  San  Andreas  faults  are  the 
other  active  faults  located  in  the 
general  vicinity  which  could  seismically 
affect  the  project  area. 

5.  1.4.4  Faults  of  unknown  activity  are 
also  located  in  the  Fairfield  area. 

These  faults  include  the  Midland  fault, 
which  crosses  Travis  AFB,  the  Lagoon 
Valley  fault,  the  Vaca  Valley  fault  and 
an  unnamed  fault  in  the  hills  north  of 
Interstate  80  along  Waterman  Ranch  Road. 
Faults  of  questionable  activity  are  also 
found  at  Cement  Hill  and  in  the  Potrero 
Hills.  / 8 / 


5.1.5  OTHER  GEOLOGICAL  HAZARDS 


5  . 1 . 5 . 1  Eros  ion 

Erosion  app >ars  to  be  relatively  limited 
in  most  of  the  project  area.  In  the 


relatively  flat  portions  of  the  project 
area,  erosion  is  probably  limited  to 
sheet  erosion  (where  the  water  flows  in 
sheets,  rather  than  in  well-defined  chan¬ 
nels)  and  to  erosion  of  streambank  chan¬ 
nels  in  small  rills  and  gullies.  In  the 
western  and  southern  hills  erosion  is 
probably  more  extensive,  particularly  in 
areas  where  vegetation  is  sparse  or  lack¬ 
ing  entirely.  Streams  in  the  hills  also 
erode  the  rock  material  downstream. 

5. 1.5. 2  Landsliding 

No  mapped  landslides  are  located  in  the 
project  area.  Landslides  are  mapped  in 
the  hills  west  of  Green  Valley,  but  they 
do  not  appear  to  be  in  the  proposed  con¬ 
struction  area.  / 9 / 

5. 1.5. 3  Subs idence 

Subsidence  is  a  potential  problem  in  the 
eastern  portions  of  the  project  area,  but 
that  potential  has  not  been  studied.  The 
Pacific  Gas  and  Electric  Company  operates 
25  to  30  wells  in  the  vicinity  of  Lindsey 
Slough,  Calhoun  Cut,  and  Lambie  Roads. 
/10/ 

In  addition,  Pacific  Gas  and  Electric 
uses  several  depleted  gas  fields  in  the 
Rio  Vista  area  for  storage. 

5. 1.5. 4  Liquefaction 

Liquefaction  is  ti.  ans  format  ion  of 
granular  wate  ,at  ed  material  from  a 
solid  state  '  o  a  K  ia  state  as  a 
result  of  increased  pressure  within  the 
material  and  often  as  a  result  of 
earthquake-induced  shaking.  The  agricul¬ 
tural  land  between  Cordelia  and  Fairfield 
is  particularly  susceptible  to 
liquefaction.  / 1 l / 


5.2  WATER  RESOURCES 


5.2.1  SURFACE  WATERS 


5. 2. 1.1  Hydrology 

5. 2. 1.1.1  Hydrologic  features  in  the 
project  area  include  perennial  and  inter¬ 
mittent  streams  and  lakes,  sloughs,  and 
marshlands.  The  majority  of  streams  in 
the  project  area  are  intermittent,  which 
means  they  contain  flowing  water  during 
certain  times  of  the  year,  usually  during 
the  rainy  winter  and  spring  seasons .  The 
streams  in  the  northern  part  of  the  proj¬ 
ect  area  originate  in  the  eastern  hills 
of  the  Coast  Ranges  and  flow  southeast 
and  south  into  the  sloughs  and  eventually 
into  the  Sacramento-San  Joaquin  Delta  and 
Suisun  Bay.  Several  of  the  creeks,  such 
as  Alamo  Creek,  are  perennial  (always 
flowing)  in  their  upper  reaches,  then 
become  intermittent  as  they  cross  the 
level  plain  area.  Others,  such  as 
Sweeney  Creek,  are  intermittent  through¬ 
out  their  course.  Some  of  the  creeks, 
for  example  Gibson  Canyon  Creek,  have 
been  modified  by  levee  construction,  or 
channelization.  In  the  southeastern  por¬ 
tion  of  the  project  area,  intermittent 
streams  flow  north  and  east  from  the 
Montezuma  Hills  into  the  sloughs  and 
bays.  The  Big  Ditch  is  a  north-flowing 
stream. 

5.2. 1.1.2  Tidal  sloughs,  which  are 
"swamp"  waterways  subject  to  ebb  and 
floodflows,  are  located  along  the  east 
central  and  south  central  portions  of  the 
project  area  including  Haas,  Cache, 
Lindsey,  Nurse,  Denverton,  Suisun,  and 
Cordelia  Sloughs.  Levees  have  been 
constructed  around  many  of  the  sloughs. 
Cache  and  Lindsey  Sloughs  are  connected 
by  Hastings  Cut.  Lindsey  Slough, 
extended  by  Calhoun  Cut  and  Barker 
Slough,  is  generally  considered  to  be  a 
deadend  waterway.  Cache  Slough  is 
extended  by  Haas  Slough  and  Ulatis  Creek, 
which  drains  a  major  portion  of  the 


Northeast  Solano  County  watershed  area. 
The  City  of  Vallejo  currently  diverts 
water  for  domestic  use  from  Cache  Slough, 
and  there  are  numerous  private  agricul¬ 
tural  withdrawals  and  returns  from  both 
Cache  and  Lindsey  Sloughs. 

5.2. 1.1.3  The  general  hydraulic  charac¬ 
teristics  of  Lindsey  Slough  are  slightly 
different  from  Cache  Slough  during  the 
periods  of  heavy  precipitation  and  run¬ 
off  when  high  flows  from  Ulatis  Creek 
enter  Cache  Slough.  However,  during 
periods  when  Ulatis  Creek  is  dry,  both 
sloughs  are  essentially  deadend  water 
channels.  Flood  and  ebb  flows  in  Lindsey 
Slough  are  slightly  smaller  than  Cache 
Slough,  probably  reflecting  variations  in 
agricultural  and  domestic  withdrawals, 
evaporation,  and  ground  water  seepage. 

On  November  27  and  28,  1979,  the  Depart¬ 
ment  of  Water  Resources  conducted  flow 
measurements  in  Cache  Slough  that 
revealed  a  net  ebb  flow  of  98  cfs.  / 1 2 / 
During  peak  usage  periods  (summer 
months),  the  net  flow  in  both  channels  is 
upstream. 

5.2. 1.1.4  Suisun  Marsh  is  located  south 
of  Fa ir f ield-Suisun  City.  Permanent 
marsh  areas  consist  of  many  acres  of  con¬ 
trolled  marshes.  These  areas  are  diked, 
but  the  dikes  are  opened  to  allow  peri¬ 
odic  flooding.  Seasonal  marsh  areas  are 
evident  on  the  outer  edges  of  Suisun 
Marsh . 

5. 2. 1.1. 5  In  the  area  between  Calhoun 
Cut  and  Denverton  Slough  a  number  of 
vernal  or  springtime  bodies  of  water  are 
located.  The  term  vernal  pools  applies 
to  a  variety  of  intermittent  bodies  of 
water  which  form  in  the  winter  and 
spring,  but  dry  up  by  summer.  The 
smallest  of  these  are  swales  which  fill 
with  water  after  each  rain  and  hold  water 
for  a  few  days.  The  swales  have  a 
diameter  of  a  few  yards  and  a  maximum 
water  depth  of  a  few  inches.  Swales  are 
described  as  faintly  billowing  land  forms 
and  characterized  by  many  low,  coalescent 
or  rounded  mounds  that  are  8  to 


10  inches  higher  Chan  the  basin-shaped 
a.eas  between  them. 

.2.  1.1.6  Vernal  lakes  are  the  largest 
j.iter  bodies  which  fill  with  rainwater 
luring  the  winter  and  hold  water  for  a 
■  imfer  of  weeks  after  the  rainv  season 
■nds.  The  lakes  may  have  diameters  of 
16  tv)  250  feet  and  a  water  depth  up  to 
two  feet.  The  vernal  water  bodies  are 
separated  by  round  mounds  called  mima 
mounds.  The  mounds  vary  in  basal  diame- 
•  er  from  10  feet  to  more  than  100  feet 
mil  in  height  from  about  12  inches  to 
ibout  7  feet.  The  origin  of  vernal  pools 
is  not  completely  understood.  The  pools 
'■end  to  dry  up  inwardly,  and  in  the  dry¬ 
ing  process  they  develop  concentric  cir¬ 
cles  of  distinctive  vegetation.  / 1 3 /  See 
Sect  ion  5 . 3 . 1 . 2 . 

5.2.  1.1.7  Runoff  in  the  winter  months  is 
mainlv  a  result  of  precipitation,  while 
runoff  in  the  summer  is  mostly  from  irri¬ 
gation  drainage.  Several  streams  in  the 
northern  part  of  the  project  area,  such 
as  Ulatis  and  Alamo  Creeks,  have  been 
improved  or  realigned  for  flood  control. 

/ 14/  Nearby  farmers  use  creeks  as  a 
source  of  irrigation  water  and  also  as 
receptors  for  runoff.  These  creeks  drain 
southeastward,  eventually  joining  one  of 
the  sloughs  of  the  Sacramento  River  sys¬ 
tem.  In  the  central  and  western  section 
of  the  project  area,  irrigation  water 
comes  from  natural  creeks,  such  as  Union 
Creek.  Excess  runoff  drains  into  these 
creeks  and  eventual Iv  into  Suisun  Marsh. 


5 . 2 .  1 . 2  F lood ing 

Flood-prone  areas  in  the  project  are 
mostly  located  near  the  major  creeks  and 
near  the  boundary  of  the  sloughs.  The 
eastern  segment  of  each  route  originates 
in  a  flood  hazard  area.  The  southwestern 
portion  of  the  project  area  is  also 
flood-prone,  including  a  large  part  of 
the  area  west  of  Barker  Slough.  There 
are  flood-prone  areas  in  Fairfield  sur¬ 
rounding  streams  such  as  Laurel  Creek 
which  flow  through  the  city.  Most  of  the 
other  proposed  route  alignments  cross 


areas  designated  by  the  II.  S.  Department 
of  Housing  and  Urban  Development  as  "Zone 
A"  flood-prone  areas.  / 1 5 /  Actual  flood- 
water  depths  have  not  been  determined  in 
the  flood-prone  areas.  These  areas  have 
a  1  percent  probability  of  flooding  in 
any  given  year.  / 1 6 / 

5.2. 1.3  Water  Quality 

5.2. 1.3.1  Considerable  but  limited  water 
quality  data  are  available  for  Cache 
Slough  at  the  City  of  Vallejo  intake, 
dating  back  to  the  original  placement  of 
the  diversion  in  1953.  Weekly  chloride 
data  are  available  in  the  Vallejo  Water 
Treatment  Plant  laboratory  r  cords  from 
1953  to  the  present.  Total  dissolved 
solids  (TDS)  measurements  began  in  1975. 
More  comprehensive  water  quality  sampling 
in  Cache  Slough  was  begun  in  September 
1979  by  the  City  of  Vallejo.  These  data 
include  a  variety  of  important  water 
quality  parameters  such  as  mineral  con¬ 
tent  and  organic  and  inorganic  chemical 
concentrations.  A  summary  of  available 
water  quality  data  is  presented  in 
Appendix  C. 

5.2. 1.3.2  Analysis  of  the  chloride  data 
for  Cache  Slough  (at  Vallejo  intake)  and 
Lindsey  Slough  (above  Liberty  Island 
Ferry)  provides  an  indication  of  the  gen¬ 
eral  water  quality  charcter  ist ics  in  the 
region.  Chloride  concentrations  in  Cache 
Slough  show  a  generally  linear  increase 
over  the  1960-65  and  1970-76  periods. 
Since  the  quality  of  Sacramento  River 
water  (at  Rio  Vista)  has  remained 
relatively  constant  over  the  period, 
these  increases  in  chloride  concentration 
may  reflect  changes  in  agricultural 
practices  in  the  region  over  many  years. 

In  the  1977-79  period,  data  indicate  that 
chloride  and  total  dissolved  solids  (TDS) 
values  in  Cache  Slough  have  increased 
significantly.  TDS  and  chloride 
concentrations  are  generally  higher 
during  the  spring  runoff  period  and 
decrease  during  the  summer  months  when 
better  quality  Sacramento  River  water  is 
being  drawn  into  the  upper  reaches  of  the 
slough.  TDS  and  chloride  c  incentr.it  ions 


also  generally  increase  in  an  upstream 
d irect ion . 


5.2. 1.3.3  Lindsey  Slough  water  quality 
data  collected  from  1953  to  1965  indi¬ 
cates  slightly  better  quality  with 
respect  to  TDS  and  chloride  than  found 
for  Cache  Slough.  Yearly  average  chlor¬ 
ide  and  TDS  values  indicate  a  less  rapid 
rate  of  increase  in  concentration  over 
the  same  1960-65  period  than  observed  in 
Cache  Slough.  Seasonal  variations  indi¬ 
cate  the  highest  TDS  and  chloride  concen¬ 
trations  occur  during  the  winter  and 
spring  months  when  precipitation  and 
runoff  are  at  peak  levels.  Mineral  con¬ 
centrations  in  Lindsey  Slough  are 
reported  to  be  higher  than  the  Sacrmento 
River  (at  Rio  Vista)  because  of  poor 
quality  ground  water  seepage  and  irriga¬ 
tion  return  flows.  / 1 7 /  A  poor  circula¬ 
tion  pattern  also  contributes  to  the 
higher  TDS  and  chloride  concentrations 
found  in  Lindsey  Slough  compared  with  the 
Sacramento  River. 

5.2. 1.3.4  Suspended  solids  are  an 
important  water  quality  parameter  since 
many  other  pollutants  (e.g.,  fecal  coli- 
form  bacteria,  heavy  metals)  are  often 
attached  to  these  particles.  In  addition 
to  their  role  as  carriers  of  other  pol¬ 
lutants,  a  high  level  of  suspended  solids 
can  create  other  problems  such  as  elevat¬ 
ing  the  turbidity  of  water  and  causing 
siltation  of  waterways.  Cache  Slough  in 
the  vicinity  of  the  City  of  Vallejo's 
existing  water  intake  has  experienced  an 
increasing  degree  of  siltation  in  recent 
years,  although  the  increase  has  not  been 
quantified.  Upstream  agricultural 
practices  within  the  Vacaville  and  Dixon 
watersheds  have  received  some  of  the 
blame  for  the  increased  siltation  in 
Cache  Slough,  although  expanding  urban 
development  in  the  Vacaville  area  is 
undoubtedly  contributing  to  the  problem. 
In  recent  years,  the  City  of  Vallejo  has 
had  to  do  an  increasing  amount  of 
maintenance  dredging  around  the  Cache 
Slough  intake  to  keep  it  clear.  / 1 8 / 

5.2.  1.3.5  Solano  County  has  recently 
completed  a  surface  runoff  management 
plan  for  northern  Solano  County  which 


includes  the  watersheds  draining  into 
Cache  and  Lindsey  Sloughs.  In  the  plan, 
the  County  cited  a  number  of  existing  and 
potential  problems  in  the  Vacaville 
watershed,  includi.g  ineffective  septic 
systems,  erosion,  siLtation,  debris  and 
litter  accumulations  in  streams,  and 
possible  spills  from  t.  -  ic  chemical 
operations  (Figure  5-3).  Only  erosion 
was  cited  as  a  potential  problem  in  the 
Rio  Vista  watershed,  which  drains  largely 
into  Lindsey  Slough.  In  addition,  pro¬ 
jections  of  future  pollutant  loadings  in 
the  plan  indicate  that  Cache  Slough  will 
show  greater  increases  than  will  Lindsey 
Slough  (Table  5-1). 

5.2. 1.3.6  Although  no  water  qualitv  data 
are  available  on  Calhoun  Cut,  it  would  be 
expected  that  TDS  and  chloride  levels 
would  be  somewhat  higher  than  in  Lindsey 
Slough.  This  is  due  primarily  to  the 
lower  hydraulic  capacity  and  upstream 
location  of  the  channel. 


5.2.2  GROUND  WATER  /19/ 


5.2.2.  1  Central  Solano  Countv  has  two 
hydrogeological ly  separate  ground  water 
basins--  the  Putah  Plain  and  the  Suisun- 
Fairfield  basins.  The  movement  ol  ground 
water  between  these  basins  is  restricted 
by  low  rock  ridges  which  extend  from  the 
Montezuma  Hills  northwest  to  Vacaville. 
The  project  area  encompasses  most  of  the 
Fairf ield-Suisun  basin  and  the  southern 
part  of  the  Putah  Plain  basin. 

5. 2. 2. 2  In  the  Fairf ield-Suisun  basin 
the  older  alluvium,  which  is  up  to  20D 
feet  thick,  is  the  source  of  most  ground 
water  (see  5.1.2,  Geology).  Yield  from 
wells  in  the  alluvium  is  general Iv  less 
than  200  gallons  per  minute.  Yields  from 
wells  in  the  Putah  Plain  are  generally  of 
much  higher  capacity,  with  a  range  of  500 
to  2,000  gallons  per  minute. 

5. 2. 2. 3  Ground  water  is  replenished  by 
percolation  of  rainfall,  percolation  of 
flow  in  Putah  Creek  and  other  streams, 
subsurface  inflow  from  the  west  and  from 
Yolo  County,  deep  percolation  of  applied 
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SURFACE  RUNOFF  PROBLEMS  IN  NORTHERN  SOLANO  COUNTY 


FIG.  5-3 


TABLE  5-1 


SURFACE  RUNOFF  POLLUTANT  LOADS 
BY  WATERSHEDS 

(Thousands  of  Pounds  Per  Year)  , 


Year 

Vacavi lie 

Di  xon 

Rio  Vista 

Totals 

BOD 

1975 

670 

397 

285 

1 ,352 

1985 

780 

411 

287 

1  ,478 

2000 

913 

437 

291 

1  ,641 

TSS 

1975 

66,950 

46,544 

32,502 

145,996 

1985 

66,558 

46,494 

32,501 

145,553 

2000 

65,713 

46,328 

32,499 

144,540 

TN 

1975 

298 

191 

135 

624 

1985 

321 

194 

136 

651 

2000 

347 

199 

137 

683 

TP 

1975 

70 

47 

33 

150 

1985 

73 

47 

33 

153 

2000 

74 

48 

34 

156 

I1 


SOURCE : 


I 


Northern  Solano  County.  June,  1979.  Surface  Runoff  Manage¬ 
rs  f  Plan,  Appendices. 


Key :  BOD  -  Biological  Oxygen  Demand 

TSS  -  Total  Suspended  Solids 
TN  -  Total  Nitrogen 
TP  -  Total  Phosphorus 


irrigation  waters,  and  losses  from 
distribution  and  drainage  canals.  The 
younger  alluvium  and  stream  channel 
deposits  provide  excellent  ground  water 
recharge  in  areas  where  the  soils  are  not 
too  clayey. 

5. 2. 2. 4  The  total  storage  capacity  of 
the  aquifer  interval  20  to  200  feet  is 
1,952,000  acre-feet,  with  1,712,000  acre- 
feet  in  the  Putah  Plain  basin  and  226,000 
acre-feet  in  the  Suisun-Fairf ield  area. 
However,  only  approximately  one-half  the 
total  storage  capacity  may  be  usable 
because  of  water  quality  contaminants . 
Both  basins  have  an  estimated  safe  pump¬ 
ing  yield  that  ranges  from  106,000  to 
159,700  acre-feet /year . 

5.2. 2.5  Ground  water  levels  vary  through 
the  project  area.  The  ground  water  move¬ 
ment  is  generally  toward  the  sloughs  and 
marshes  to  the  east  and  south.  The  high¬ 
est  ground  water  levels  are  found  west 
and  south  of  Fairfield  and  Suisun  City. 
High  ground  water  levels  may  also  be 
found  in  the  northernmost  portion  of  the 
project  area,  which  is  part  of  the  Putah 
Plain  ground  water  basin.  High  ground 
water  levels  also  occur  near  the 
sloughs . 

5. 2. 2. 6  Ground  water  is  used  extensively 
in  the  portions  of  Solano  County  where  it 
is  available.  The  use  of  ground  water  in 
Napa  County  is  generally  limited  because 
of  small  aquifers  and  low  well  yields. 

/ 2 0 /  (Also  see  Section  3. 2. 2. 2.) 


5.3  BIOLOGICAL  RESOURCES 


5.3.1  VEGETATION 


5.3. 1.1  General  Characteristics 


The  dominant  vegetation  type  in  the 
project  area  is  grassland.  Some  of  the 
land  has  been  leveled,  while  other  por¬ 
tions  are  unmodified.  In  both  cases,  the 
land  is  used  primarily  to  produce  grasses 


as  forage  for  cattle  and  sheep.  Vernal 
pools  are  present  in  parts  of  the  unmodi¬ 
fied  grassland  in  the  eastern  portions  of 
the  project  area.  These  pools  support  a 
characteristic  flora  dominated  by  various 
species  of  annual  plants.  Some  land  is 
used  for  intensive  agriculture,  particu¬ 
larly  within  the  Cache  Slough  watershed 
area.  Corn  and  sugarbeets  are  the  most 
common  crops,  while  orchards  are  also 
present.  The  major  sloughs  within  the 
project  area  (Cache  Slough,  Lindsey 
Slough,  Calhoun  Cut)  have  riparian  vege¬ 
tation  (willows,  alders,  and  shrubs) 
growing  along  their  banks.  Riparian 
vegetation  can  also  be  found  along  some 
of  the  larger  creeks.  Eucalyptus  trees 
have  been  planted  in  various  locations 
throughout  the  area  to  serve  as  wind¬ 
breaks.  The  northern  portion  of  the 
Suisun  Marsh  lies  within  the  project 
area,  containing  seasonally  flooded 
grasslands,  riparian  vegetation,  fresh¬ 
water  marsh,  and  small  areas  of 
pickleweed . 

5.3. 1.2  Distinctive  Communites 


5.3. 1.2. 1  Vernal  Pools.  Vernal  pools 
form  in  small,  hardpan-f loored  depres¬ 
sions  in  the  valley  grassland.  The  pools 
fill  with  water  during  the  winter,  then 
gradually  dry  up  in  the  spring  and 
summer.  As  the  pools  dry,  various  spe¬ 
cies  of  annual  plants  flower  along  the 
margin.  Vernal  pools  are  common  in  the 
Jepson  Prairie  area,  forming  in  areas  of 
semi-rolling  landscape  with  alternating 
hummocks  and  depressions  (see  Plate  4a). 
The  areal  extent  and  size  of  individual 
pools  vary  considerably;  pools  as  small 
as  1-2  square  metres  are  common.  / 2 1 / 

The  location  of  the  major  vernal  pools 
within  the  project  area  is  shown  on  map 
segment  Figures  6-1  to  6-11. 

5.3. 1.2.2  At  least  200  plant  species  are 
known  to  occur  typically  in  vernal  pools 
—  over  70  percent  of  which  are  native  to 
California.  In  addition,  many  of  these 
species  appear  to  be  entirely  restricted 
to  vernal  pools.  / 2 2 /  Shallow  pools  are 


ult 


usually  dominated  by  plants  such  as 
Limnanthes  or  Lasthenia  spp.,  while 
slightly  deeper  pools  are  dominated  by 
Downingia  sp.  Some  of  the  deepest  pools 
support  plants  such  as  Neostapfia, 
Orcuttia,  Lagenere,  and  Orthocarpus.  / 2 3/ 
These  and  other  vernal  pool  genera 
include  several  rare,  threatened,  or 
endangered  plant  species. 

5.3.  1.2.3  Riparian  Vegetation.  The  most 
significant  areas  of  riparian  vegetation 
in  the  eastern  portion  of  the  project 
area  occur  along  Calhoun  Cut,  Lindsey 
Slough,  and  to  some  extent,  Cache  Slough. 
Willows  and  cottonwoods  are  a  character¬ 
istic  vegetative  feature  along  Calhoun 
Cut  (see  Plate  3a).  Tules  and  other 
emergent  vegetation  are  also  present  at 
the  upper  end  of  Calhoun  Cut.  The  small 
islands  in  Lindsey  Slough  are  heavily 
vegetated  with  trees,  such  as  alders, 
willows,  and  cottonwoods,  and  other 
native  vegetation  (Plate  la).  The  highly 
modified  banks  of  Cache  Slough  are  not  as 
extensively  vegetated  as  those  of  Lindsey 
Slough.  Cache  Slough  has  only  some  scat¬ 
tered  native  and  introduced  shrubs  and 
trees  (cottonwoods,  alders,  willows,  and 
eucalyptus ) (Plate  2a). 

5.3. 1.2.4  The  western  portion  of  the 
project  area  borders  the  northern  margin 
of  Suisun  Marsh.  The  major  sloughs  in 
this  portion  of  the  Marsh  support  some 
riparian  vegetation.  Willows  and  other 
riparian  trees  are  present  along  the 
northern  part  of  Cordelia  Slough  as  well 
as  tules,  dock,  and  cattails  in  areas  of 
standing  water  (Plate  9b).  Significant 
amounts  of  riparian  vegetation  also  occe- 
along  Denverton  Slough. 

5.3. 1.2.5  Jepson  Prairie.  The  Jepson 
Prairie  generally  encompasses  the  area 
east  of  Travis  AFB,  south  of  Cache 
Slough,  and  north  of  Highway  12  (Figure 
5-4).  A  vegetation  survey  was  conducted 
during  1979  in  a  portion  of  the  Jepson 
Prairie  area,  along  the  proposed 
alignments  for  Routes  2  and  2A  of  the 
North  Bay  Aqueduct .  /24/  The  area  is 
dominated  by  native  grassland  and  vernal 
pool  species  (see  Plate  3b).  A  total  of 


122  species  of  plants  was  recorded  from 
the  area,  including  40  vernal  pool  spe¬ 
cies,  70  grassland  species,  and  12  marsh 
and  riparian  species  (in  and  near  Calhoun 
Cut).  Two  rare  species  were  encountered 
in  this  area:  vernal  pool  dodder 
(Cuscuta  howelliana)  and  minature 
downingia  (Downingia  humilis).  Miniature 
downingia  is  currently  a  candidate  spe¬ 
cies  for  listing  as  threatened  on  the 
federal  endangered  species  list.  A  more 
recent  survey  was  conducted  in  1980  in 
the  vicinity  of  Routes  1  and  4.  The 
results  of  this  survey  are  included  in 
Appendix  D. 

5.3.  1.2.6  Grassland.  Grasslands  are  the 
dominant  vegetation  type  found  within  the 
project  area.  Most  of  the  area  east  of 
Fairfield  is  covered  by  grassland, 
including  the  Jepson  Prairie  area.  Some 
of  the  areas  are  managed  to  provide 
forage  for  livestock,  while  other  grass¬ 
lands  are  maintained  in  their  natural 
state . 

5.3.  1.2.7  Agriculture .  Most  of  the 
intensive  agricultural  activities  are 
concentrated  in  the  northeastern  portion 
of  the  project  area.  Row  crops,  such  as 
corn  and  sugarbeets,  are  the  most  common 
crops  cultivated  in  this  area.  Orchards 
are  present  in  the  western  portion  of  the 
project  area  (west  of  Fairfield  and 
Suisun  C  itv  )  . 

5. 3.  1.2.8  Suisun  Marsh.  Suisun  Marsh 
contains  approximately  10  percent  of  the 
remaining  wetlands  in  the  State  of 
California.  The  Marsh  has  been  admin¬ 
istratively  divided  into  a  primary  man¬ 
agement  area  consisting  of  84,000  acres 
of  brackish  tidal  marsh,  managed  wet¬ 
lands,  adjacent  grasslands,  and  water- 
wavs,  and  a  secondary  management  area, 
containing  22,500  acres  of  significant 
buffer  lands  (Figure  5-4).  / 2  S /  The 
tidal  marsh  area  is  dominated  by  tule  and 
bulrush,  plants  which  provide  habitat  for 
waterfowl  and  other  animals.  The 
northwestern  portion  of  Suisun  Marsh 
which  is  crossed  by  several  of  the 
proposed  alternative  alignments  consists 
of  a  combination  of  managed  marsh  and 
pasture  lands  (see  Plate  9a). 


5.3. 1.3  Threatened  and  Endangered 
Species 

5. 3. 1.3.1  Only  one  plant  species  that 
occurs  within  the  project  area,  Solano 
grass  (Orcuttia  mucronata),  is  currently 
listed  by  the  U.  S.  Fish  and  Wildlife 
Service  (USFWS)  as  an  endangered  species. 
However,  several  additional  plant  species 
are  regarded  as  candidate  species  for 
listing  by  the  USFWS,  and  have  been 
designated  as  threatened,  endangered,  or 
species  of  concern.  Most  of  the  threat¬ 
ened  and  endangered  species  occur  in  the 
Jepson  Prairie  or  Suisun  Marsh  area.  The 
actual  locations  of  these  plants  within 
•■he  project  area  have  been  mapped  on 
segment  maps  (Figures  6-1  to  6-11). 
Several  of  the  plants  are  vernal  pool 
species,  including  Solano  grass,  Colusa 
grass,  and  miniature  downingia.  Most  of 
the  remaining  species  are  also  character¬ 
istic  of  wet  areas,  occurring  along  the 
banks  of  sloughs  or  in  marshes  and  wet 
meadows.  A  florist ic  survey  of  areas 
along  the  proposed  North  Bay  Aqueduct 
alignments  was  conducted  in  1980  to 
determine  potential  impacts  on  threat¬ 
ened,  endangered,  and  unique  species  (see 
Appendix  D).  The  survey  results  indi¬ 
cated  the  North  Bay  Aqueduct  could  be 
built  without  disrupting  any  stands  of 
rare  plants. 


5.3.2  FISH  AND  WILDLIFF. 


6.3.2. I  Wildlife  and  Domestic  Animals 

5.3.2.  1.1  Suisun  Marsh  is  located  on  the 
Pacific  Flvwav,  a  major  route  followed  by 
migratory  birds.  The  Marsh  is  not  an 
important  breeding  area,  but  does  provide 
critical  feeding  and  resting  areas  for 
wintering  waterfowl.  Common  waterfowl 
found  in  Suisun  Marsh  include  pintail 
ducks,  mallards,  green-winged  teal, 


wigeon,  shovelers,  whitefronted  geese, 
and  American  coots.  Upland  areas  provide 
habitat  for  many  wildlife  species  includ¬ 
ing  shrews,  bats,  raccoons,  skunks, 
weasels,  coyotes,  foxes,  mice,  rabbits, 
and  deer.  /26/  The  main  domestic  animals 
present  on  pasture  lands  are  cattle. 

5.3.2. 1.2  Riparian  woodland  consists  of 
trees  taller  than  3  metres  with  a  dense 
understory  of  shrubs.  This  habitat  is 
present  to  varying  degrees  along  the 
sloughs  in  the  project  area.  Wildlife  is 
abundant  in  this  area,  with  81  species  of 
birds  recorded  from  nearby  Delta  riparian 
woodlands.  These  include  waterfowl, 
songbirds,  and  raptors.  Mammals  expected 
to  occur  in  the  riparian  woodlands 
include  opossums,  moles,  and  skunks.  / 2 7 / 
Riparian  woodland  provides  wildlife  food 
and  cover,  and  is  more  valuable  wildlife 
habitat  than  the  adjacent  grasslands  and 
cultivated  land. 

5.3.2. 1.3  The  Jepson  Prairie  provides 
habitat  for  both  wildlife  and  domestic 
animals,  since  it  includes  areas  of  cul¬ 
tivated  fields,  pasture  land,  and  vernal 
pools.  Waterfowl  and  shorebirds  are 
attracted  to  vernal  pools  and  flooded 
fields  during  the  winter.  Ducks,  swans, 
geese,  egrets,  and  cranes  are  commonly 
found  resting  and  feeding  in  this  habi¬ 
tat.  Unflooded  fields,  especially  corn¬ 
field  stubble  and  pasture  lands,  are  also 
valuable  as  a  wintering  habitat  for 
birds;  they  provide  food  for  geese, 
pheasants,  quails,  and  doves.  Many 
raptorial  bi  rds,  such  as  American 
kestrels,  while-tailed  kites,  red-tailed 
hawks,  and  turkev  vultures,  require  open 
areas  for  hunting. 

5.3.2.  1.4  Mammals  are  also  present 
throughout  the  Jepson  prairie  area.  The 
common  types  include  opossums,  moles, 
black-tailed  jack  rabbits,  ground  squir¬ 
rels,  pocket  gophers,  mice,  voles, 
coyotes,  grey  foxes,  raccoons,  weasels, 
and  skunks.  While  some  species  (ground 
squirrels,  pocket  gophers,  California 
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voles)  prefer  open  areas,  mammal 
diversity  is  increased  where  there  is 
cover  provided  by  shrubs,  windbreaks, 
woodpiles,  and  so  on.  Domestic  animals 
are  also  common  in  the  area.  Cattle  and 
sheep  are  the  principal  livestock  main¬ 
tained  on  pasture  lands.  Horses  are  kept 
in  a  few  locations,  and  dogs  and  cats  are 
generally  present  around  residences. 

5 . 3 . 2 .2  Fisheries 


5. 3. 2. 2.1  Lindsey  Slough.  Because 
Lindsey  Slough  was  the  site  originally 
selected  as  the  diversion  point  for  the 
North  Bay  Aqueduct,  the  California 
Department  of  Fish  and  Game  (DFG)  period¬ 
ically  collected  fish  from  the  Slough 
between  1975-1979.  A  total  of  25  species 
were  collected,  using  otter  trawls, 
seines,  and  gill  nets.  / 38/  Fish  were 
also  collected  from  Lindsey  Slough  during 
1979  by  a  private  consultant.  / 2 9 /  A 
total  of  21  species  were  collected  with  a 
beach  seine,  10  of  which  were  not  cap¬ 
tured  during  the  DFG  surveys.  While 
these  surveys  are  useful  in  determining 
the  type  of  fish  likely  to  occur  in 
Lindsey  Slough,  the  results  do  not  neces¬ 
sarily  reflect  abundance. 

5. 3. 2. 2. 2  Striped  bass  (Morone 
saxatilis),  an  important  introduced  sport 
fish  in  the  San  Francisco  Ray  area,  was  a 
common  species  in  the  I,  indsey  Slough 
sampling.  Most  of  the  fish  collected 
were  young  of  the  year.  These  larvae  and 
juveniles  were  captured  primarily  during 
the  months  of  June  (1975,  1977,  1978)  and 
August  (1975).  King  (chinook)  salmon 
(Oncorhynchus  tshawyt scha ) ,  which  also 
supports  a  sport  and  commercial  fishery 
in  coastal  waters  and  migrates  into  Delta 
waters,  were  occasionally  present  in 
Lindsey  Slough.  All  of  the  specimens 
collected  were  relatively  large  (the 
smallest  individual  measured  54  cm). 

5. 3. 2. 2. 3  Other  anadromous  fish  col¬ 
lected  in  Lindsey  Slough  were  steelhead 
and  American  shad.  In  addition  to 


anadromous  fish,  freshwater  gamefish, 
forage  fish,  and  miscellaneous  species 
were  periodically  collected  in  Lindsey 
Slough.  The  freshwater  gamefish  include 
white  catfish,  channel  catfish,  bluegill, 
white  crappie,  black  crappie,  and  large- 
mouth  bass.  These  species  were  collected 
in  Lindsey  Slough  in  low  numbers  at  vari¬ 
ous  times  of  the  year.  Important  forage 
species  present  in  Lindsey  Slough  include 
threadfin  shad,  Delta  smelt,  and  longfin 
smelt . 

5. 3. 2. 2. 4  No  fish  collections  have  been 
made  in  either  Cache  Slough  or  Calhoun 
Cut.  Since  Calhoun  Cut  is  an  extension 
of  Lindsey  Slough,  the  species  collected 
in  Lindsey  Slough  may  also  be  present  in 
Calhoun  Cut.  Parts  of  Calhoun  Cut  have 
been  extensively  modified,  reducing  the 
habitat  value  and  possibly  reducing  fish 
diversity.  Much  of  Cache  Slough  has  also 
been  channelized,  reducing  the  riparian 
vegetation  along  the  dikes.  The  water 
quality  in  Cache  Slough  has  deteriorated 
to  a  greater  extent  than  in  Lindsey  due 
to  urban  runoff  from  Vacaville  and  irri¬ 
gation  drainage  of  surrounding  agricul¬ 
tural  lands.  It  is  probable  that  fish 
abundance  and  diversity  is  lower  in  Cache 
Slough  than  in  Lindsey  Slough. 

5. 3. 2. 3  Threatened  and  Endangered 
Spec ies 

). 3.2. 3.1  The  distribution  of  the  giant 
garter  snake  (Thamnophis  couchi  gigas),  a 
candidate  species  for  protection  bv  the 
U.  S.  Fish  and  Wildlife  Service,  is  not 
well  known.  This  species  is  currently 
considered  rare  bv  the  California 
Department  of  Fish  and  Game.  Its  range 
apparently  extends  from  the  vicinitv  of 
the  Sacramento-San  Joaquin  Delta  south 
through  Kern  County.  J'he  giant  garter 
snake  is  considered  to  be  aquatic  con¬ 
fined  to  areas  around  permanent  fresh 
water.  / 30/  Tt  prefers  areas  of  open 
water  without  extensive  riparian  vegeta¬ 
tion.  The  giant  garter  snake  has  not 
been  recorded  from  Lindsev  or  Cache 
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Sloughs;  this  area  of  the  Delta  is  appar¬ 
ently  west  of  its  normal  range.  / 3 1 /  How¬ 
ever,  it  is  possible  that  the  giant 
garter  snake  could  occur  within  the  proj¬ 
ect  area. 

5. 3. 2. 3. 2  The  black  rail  (Laterallus 
jamaicensis)  has  been  recently  observed 
in  freshwater  marsh  areas  of  Suisun 
Marsh.  This  species  has  been  designated 
by  both  California  Department  of  Fish  and 
Game  and  the  U.  S.  Fish  and  Wildlife 
Service  as  rare. 

5. 3. 2. 3.3  The  salt  marsh  harvest  mouse 

( Re ithrodontomys  raviventris  halicoetes), 
designated  by  the  U.  S.  Fish  and  Wildlife 
Service  and  California  Department  of  Fish 
and  Game  as  an  endangered  species,  is 
known  to  occur  in  Suisun  Marsh.  This 
species  is  found  only  in  salt  marshes 
supporting  a  continuous  stand  of  pickle- 
weed  (sal  icornia) .  One  area  of  known 
habitat  is  along  Cordelia  Slough,  south 
of  the  proposed  alignments  for  Routes  2 
through  7.  Probable  habitat  for  the  salt 
marsh  harvest  mouse  also  occurs  along 
Suisun  Slough,  south  of  the  alignment  for 
Routes  2-7,  and  around  the  tip  of  Denver- 
ton  Slough,  south  of  Route  7.  / 32/ 

5. 3. 2. 3. 4  The  Delta  green  ground  beetle 
(F.laphrus  viridis)  has  been  recently 
listed  by  the  II.  S.  Fish  and  Wildlife 
Service  as  an  endangered  species.  A 
critical  habitat  area  for  the  beetle  has 
also  been  defined  and  is  generally 
located  between  Rarker  Slough  and  Calhoun 
Cut.  This  beetle  is  apparently 
restricted  to  the  edges  of  two  vernal 
pools  in  this  area.  The  previous  loss  of 
vernal  pools  due  to  stream  conversion  of 
natural  habitats  to  agricultural  and 
urban  use  may  have  limited  the  range  of 
the  Delta  green  ground  beetle.  / 33/  The 
northern  proposed  NBA  alignment  passes 
within  half  a  mile  of  ground  beetle  habi¬ 
tat  (see  Appendix  D). 

5 . 4  AIR  RESOURCES 
V  4 . 1  Cl,  I  MATE 

S.4.1.1  While  pollutant  emissions  are 
fairly  constant  throughout  the  year, 


pollutant  concentrations  in  the  air 
fluctuate  widely,  depending  on  the 
weather.  / 34/  Air  quality  is  affected  bv 
climatic  conditions  such  as  cloud  covers, 
wind  directions  and  speed,  and  tempera¬ 
ture  inversions.  Strong  regional  winds, 
predominant ly  from  the  west  and  south¬ 
west,  bring  pollutants  from  the  San 
Francisco  Bay  area  to  Solano  County.  / 3 S / 
Winds  are  strongest  during  the  summer;  in 
winter  the  winds  are  more  variable.  / 3 6 / 

5.4. 1.2  Meteorological  conditions  in 
southwestern  Solano  County  are  typical  of 
the  temperate  San  Francisco  Ray  area, 
with  cool  rainy  winters  and  warm  drv 
summers.  The  northeastern  portion  of  the 
County  has  weather  conditions  character¬ 
istic  of  the  Sacramento  Valley,  where 
marine  influence  is  minimal,  summers  are 
hot  and  dry,  and  winter  temperatures  are 
often  near  the  freezing  point.  Unob¬ 
structed  sunlight,  present  in  greater 
amounts  during  the  dry  summers,  stimu¬ 
lates  production  of  secondary  pollutant 
oxidant  s . 

5.4.2  AIR  QUALITY  -  CURRENT  TRENDS 

5.4.2.  1  The  southwestern  portion  of 
Solano  County  lies  within  the  San 
Francisco  Bay  Area  Air  Quality  Management 
District  (BAAQMD),  and  the  northeastern 
portion  of  the  County  lies  within  the 
Yolo-Solano  County  Air  Pollution  Control 
District  of  the  Sacramento  Valiev  Air 
Basin.  The  Solano  County  portion  of  the 
BAAQMD  is  a  nonattainment  area  (i.e., 
federal  standards  for  these  pollutants 
are  not  currently  achieved)  for  carbon 
monoxide  (CO)  and  oxidants.  / 3 7 /  Carbon 
monoxide,  a  toxic  gas,  is  a  localized 
problem  near  busy  streets  and  highways. 
Oxidants  in  Solano  and  Napa  Counties 
primarily  consist  of  ozone,  an  area-wide 
pollutant  whose  precursors  are  hydro¬ 
carbons  and  oxides  of  nitrogen.  738/ 

5.4. 2.2  The  portion  of  Solano  County  in 
the  Sacramento  Valiev  Air  Rasin  is  also  a 
nonattainment  area  for  CO,  and  oxidants, 
and  in  addition  is  a  nonattainment  area 
for  suspended  particulates  (primarilv  due 
to  dust  and  agricultural  burnings).  /ID/ 
Sources  of  CO  are  similar  to  those  in  the 
Bav  area.  Oxidant  levels  appear  to  be 


5.4.4  FUTURE  PROBLEMS  AND  CONSTRAINTS 


high  as  a  result  of  wind  transport  of 
pollutants  from  the  San  Francisco  Bay 
area.  The  oxidant  standard  was  exceeded 
during  the  years  where  oxidant  was 
measured  in  both  Rio  Vista  and  Fairfield. 
However,  more  recent  years  show  a  smaller 
number  of  standard  excesses,  which  may  be 
indicative  of  a  general  trend  of  lower 
ozone  concentrations. 


5.4.3  AIR  QUALITY  MANAGEMENT 

5.4. 3.1  Air  quality  plans  for  the  Bay 
area  and  Sacramento  Valley  basins  have 
been  written  by  the  Association  of  Bay 
Area  Governments  (ABAG)  and  the 
Sacramento  Regional  Area  Planning  Com¬ 
mission,  respectively.  In  the  Bay  Area 
Basin,  including  Napa  and  Solano  Coun¬ 
ties,  the  emphasis  is  on  attainment  of 
the  oxidant  standard  through  further 
reduction  of  hydrocarbon  emissions. 

With  respect  to  hydrocarbons  emission 
from  mobile  source,  the  Bay  Area  Air 
Quality  Plan  suggests  pollution  control 
equipment  on  new  motor  vehicles  and  on 
trucks  currently  in  use,  and  periodic 
inspections  of  cars  and  trucks. 

5.4. 3.2  Additional  NOx  control  measures 
are  not  planned  at  this  time  with  the 
goal  of  leaving  nitrogen  oxides  emissions 
at  a  relatively  constant  level  over  the 
next  20-25  years.  /4 1 /  Carbon  monoxide 
control  strategies  in  the  Bay  Area  Basin 
involve  reducing  CO  levels  in  motor 
vehicle-exhaust,  improving  traffic  flow, 
and  improving  alternative  transportation 
systems  to  the  private  automobile.  The 
Sacramento  Regional  Area  Air  Quality  Plan 
recommends  a  number  of  measures  for  pol¬ 
lutant  emissions  control  in  Solano 
County,  including  transportation  improve¬ 
ments,  motor  vehicle  inspection  and 
maintenance  programs,  implementation  of 
existing  land  use  plans,  and  land  use 
studies  to  determine  the  impacts  of 
increased  densities  and  to  reorder  local 
development  priorities.  /42 / 


Future  housing  and  industrial  development 
in  Solano  and  Napa  Counties  will 
generally  have  an  adverse  effect  on  air 
quality  and  make  it  more  difficult  to 
meet  and  maintain  air  quality  standards. 

A  possible  large  future  source  of 
emissions  in  the  project  area  vicinity 
which  could  have  a  major  impact  on  air 
quality  is  the  proposed  Pacific  Gas  and 
Electric  (PGandE)  Power  Plant  at 
Collinsville.  This  plant  would  be 
expected  to  emit  large  amounts  of  sulphur 
dioxide,  oxides  of  nitrogen,  and  carbon 
monoxide . 


5.5  CULTURAL  RESOURCES 


5.5.1  ARCHAEOLOGICAL  SITES 


5.5.1. 1  Numerous  prehistoric  archaeo¬ 
logical  sites  are  recorded  throughout  the 
central  and  southern  Solano  County 
region.  The  existing  records  tend  to 
indicate  that  the  greatest  number  of 
known  archaeological  sites  are  concen¬ 
trated  around  major  drainage  systems  in 
protected  valleys  which  extend  toward  the 
sloughs,  marshes,  rivers  and  bays  that 
characterize  the  southern  end  of  Solano 
County.  The  records  also  imply  that  the 
immediate  environs  of  the  numerous  inter¬ 
mittent  creeks  and  drainages  situated 
throughout  the  project  are  archaeologi- 
cally  sensitive. 

5. 5. 1.2  Based  on  the  known  record,  Green 
Valley,  Suisun  Valley,  Lagoon  Valley,  and 
the  Lindsey  Slough-Calhoun  Cut  area  have 
been  identified  as  particularly  sensitive 
regarding  both  the  existence  of  known 
archaeological  sites  and  the  potential 
for  encountering  additional  unrecorded 
sites.  The  archaeological  sensitivity  of 
these  areas  has  been  established  by  a 
number  of  early  academic  archaeological 
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investigations  in  Central  Solano  County 
as  well  as  more  recent  EIR  generated 
field  investigations  concentrated  in 
those  areas.  / 43,  44,  45,  46/  However, 
the  majority  of  the  terrain  through  which 
the  alternative  alignments  would  pass  has 
not  been  subject  to  previous  archaeologi¬ 
cal  field  investigations.  Extensive 
archaeological  work  will  be  done  on  the 
route  chosen  for  the  North  Bay  Aqueduct. 

5.5.2  HISTORICAL  STRUCTURES  AND 
FEATURES 


5. 5. 2.1  Field  surveys  of  selected  align¬ 
ments  for  the  North  Bay  Aqueduct  were 
performed  in  early  August  1980.  Routes 
1,  4,  and  6  in  the  project  area  were  sub¬ 
jected  to  a  surface  field  inspection,  and 
the  potential  for  encountering  archaeo¬ 
logical  resources  in  the  various  sensi¬ 
tive  locales  was  identified.  The 
findings  of  this  field  survey  are  summar¬ 
ized  in  section  6.5  of  this  report  and 
attached  in  Appendix  E. 

5. 5.2.2  Numerous  structures  and  features 
important  to  the  history  of  Solano  County 
are  documented  in  the  vicinity  of  the 
project  area.  /47,  48,  49/  However,  a 
review  of  the  record  suggests  that  no 
known  historic  resources  fall  within  any 
of  the  alignment  alternatives.  It  is 
noted,  however,  that  the  Cement  Hill 
Historic  Resources  are  situated  imme¬ 
diately  north  of  Route  1.  In  addition, 
Cordelia  Junction  has  numerous  histori¬ 
cally  significant  structures  which  are 
situated  close  to  several  alternative 
alignments  including  a  small  redwood  barn 
(Ca.  1890)  located  in  Green  Valley, 
northwest  of  Cordelia  Junction,  and  the 
Suisun-Fairfield  Railroad  Station  (Ca. 
1910)  located  in  Suisun  City. 

5.6  POPULATION 

5.6.1  The  State  Department  of  Finance 
has  projected  that  Solano  County  will 


grow  23.2  percent  in  population  between 
1980  and  1985,  to  a  tot al  of  approxi¬ 
mately  270,000.  The  Association  of  Bay 
Area  Governments'  projection  for  the 
Solano  County  population  in  1985  is  in 
agreement  with  the  Department  of  Finance 
figure  of  268,000.  By  1990  the  popula¬ 
tion  is  expected  to  reach  326,000. 

Solano  County  is  expected  to  experience 
the  third  largest  gain  in  population  for 
California  counties  which  had  1980  popu¬ 
lations  of  100,000  or  more. 

5.6.2  The  population  of  Solano  County, 

approximately  223,000,  is  distributed  in 
seven  cities  and  scattered  rural 
locations.  / 50 /  The  unincorporated  area 
of  the  County  contains  only  about  8 
percent  of  the  population.  Development 
in  the  County  is  concentrated  in  three 
areas:  the  southwest  (Valle jo-Benicia)  , 

north  central  (Vacaville),  and  the  west 
central  (Suisun  City,  Fairf ield-Travis 
AFB).  The  Val le jo-Benic ia  area  accounts 
for  approximately  93,000  residents;  the 
Vacaville  area  has  a  population  of 
44,000,  and  the  remaining  66,000 
residents  occupy  the  urban  areas  and 
fringes  of  the  central  county  (Suisun 
City,  Fairf ield-Travis  AFB). 

5.6.3  In  central  Solano  County  the  bulk 
of  the  population  is  associated  with  the 
Suisun  C  ity-Fairf ield  complex.  Between 
1950  and  1975  the  City  of  Fairfield 
increased  twelve-fold  in  population  (from 
4,000  to  50,000).  The  annexation  of  the 
7.5  square  mile  Travis  AFB  in  1966  con¬ 
tributed  to  the  almost  200  percent 
increase  in  population  between  1960  and 
1970.  Additionally,  much  of  the  growth 
in  the  1960s  was  the  result  of  immigra¬ 
tion  to  the  area  due  to  relatively  low 
housing  costs  and  accessibility  to  Bay 
area  employment. 

5.6.4  The  population  within  the  Fair- 
field  Sphere-of-Inf luence  is  expected  to 
increase  by  34  percent  between  1980  and 
1990.  / 5 1 /  The  population  in  the  Sphere- 
of- Inf luence  of  Suisun  Citv  is  projected 
to  climb  stead  ilv,  rising  a  total  ot  13 
Fairf ield-Travis  area,  is  projected  to 


percent  by  1990.  The  combined  urban 
growth  in  these  two  areas  may  bring  the 
total  of  central  Solano  County  to  over 
92,000  by  the  year  2000. 

5.6.5  The  Green  Valley  area  west  and 
southwest  of  Fairfield  may  be  expected  to 
experience  a  great  deal  of  growth  due  in 
part  to  its  proximity  to  San  Francisco 
Bay  area  transportation  corridors.  The 
Association  of  Bay  Area  Governments 
(ABAG)  projects  a  1985  population  in  this 
area  of  6,498,  a  five-fold  increase  over 
the  1975  population.  As  many  as  8,442 
residents  could  be  expected  by  1990. 
However,  the  present  Solano  County 
General  Plan  designations  in  rural  Green 
Valley  would  only  allow  development  to 
accommodate  4,100  persons.  / 5 2/ 

5.6.6  The  General  Plan  for  Suisun  City 
(1979)  projects  a  population  holding 
capacity  of  21,000,  revised  downward  from 
earlier  estimates  that  ranged  up  to 
30,000.  The  current  commitments  to 
development  in  Suisun  City  are  expected 
to  increase  the  population  to  at  least 
15,000  in  the  mid-1980s.  /5 3/  The  Fair- 
field  General  Plan  projects  a  potential 
increase  of  82,000  residents  in  its 
Sphere-of-Inf luence  by  the  year  2000 
(excluding  population  changes  related 
specifically  to  Travis  AFB).  The  low 
growth  scenario  estimates  113,750  resi¬ 
dents  by  2000,  while  with  high  growth  the 
population  could  reach  162,950.  / 54/ 

5.6.7  The  population  of  Napa  County  in 
1979  was  approximately  95,000,  over  half 
in  the  incorporated  City  of  Napa,  and  the 
remainder  distributed  among  the  Cities  of 
Calistoga,  St.  Helena,  and  Yountville, 
and  unincorporated  areas.  / 55/  Urbaniza¬ 
tion  is  concentrated  in  the  southern 
County  and  around  the  City  of  Napa.  In 
November  1980,  Napa  County  voters 
approved  a  measure  which  would  institute 
a  growth  management  policy  geared  to  a 

1  percent  annual  growth  rate.  However, 
residential  development  controls  in  the 
City  of  Napa  were  recently  rescinded. 


5.7  LAND  USE 


5.7.1  LAND  USE  TRENDS 


5.7. 1.1  More  than  90  percent  of  the  land 
area  of  central  Solano  County  is  in  agri¬ 
cultural  use  or  is  parks,  marsh,  or  range 
land.  Agricultural  products  include 
field  crops,  fruit  and  nut  trees,  corn, 
and  tomatoes.  The  Suisun  Marsh  Resource 
Conservation  District  covers  55,000  acres 
in  the  southern  county.  A  vast  grassland 
occupies  the  area  east  of  Travis  AFB, 
known  as  Jepson  Prairie  (see  Section 
5.3.1).  Approximately  10,000  acres  of 
developed  urban  area  exist  in  Suisun  City 
and  Fairf ield-Travis .  / 56 / 

5.7. 1.2  Most  of  the  existing  development 
in  Suisun  City  has  taken  place  in  the 
confined  area  between  Suisun  Marsh  and 
Fairfield's  southern  boundary  (West  Texas 
Street  and  the  Southern  Pacific  right  of 
way).  In  1965  Suisun  City's  developed 
area  covered  approximately  130  acres. 

/ 57/  Subdivision  development  in  recent 
years  has  converted  the  majority  of  land 
adjacent  to  Suisun  City  east  of  Marina 
Boulevard  and  north  of  State  Route  12  to 
residential  land  use. 

5. 7. 1.3  The  Suisun  City  General  Plan 
projects  that  by  the  mid-1980s  the  devel¬ 
oped  area  will  be  2,690  acres.  The  City 
is  currently  proceeding  on  actions  to 
deannex  large  portions  of  those  lands 
within  its  boundaries  which  are  also  in 
the  Suisun  Marsh.  Residential  develop¬ 
ment  is  forecast  to  provide  about  6,600 
new  dwelling  units  and  consume  1,460 
acres  of  land  by  1985.  The  Suisun  City 
General  Plan  designates  most  residential 
development  as  low  to  medium  density, 
with  multi-family  development  limited  to 
40  percent  of  the  total  housing  stock. 
Industrial  and  commercial  uses  will 
occupy  over  900  acres  according  to  the 
General  Plan,  which  will  nearly  double 
the  amount  of  land  in  commercial  use. 
Large  open-space  preserves  are  planned 
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in  the  eastern  part  of  the  Suisun  City 
Sphere-of-Inf luence ,  on  the  borders  of 
Travis  AFB.  The  direction  of  city 
expansion  will  be  toward  the  northeast. 
Attainment  of  a  population  of  21,000  is 
based  on  the  anticipated  annexation  and 
development  of  land  east  of  Walters  Road 
and  south  of  East  Tabor  Avenue. 

5. 7. 1.4  The  City  of  Fairfield  covered  an 
area  of  1,800  acres  in  1965  with  approxi¬ 
mately  70  percent  in  residential  use. 

/ 5 8 /  The  following  year  Travis  AFB  was 
annexed  adding  nearly  5,000  acres  to  the 
City's  size.  By  1975,  the  population  was 
50,497,  and  Fairf ield-Travis  had  a  devel¬ 
oped  area  of  about  8,000  acres.  / 5 9 / 
Fairfield's  Sphere-of-Inf luence  includes 
a  southwestern  corridor  stretching  along 
Highway  1-80  to  Cordelia,  a  small 
unincorporated  population  center.  The 
Fairfield  General  Plan  recommends  that 
two  urban  growth  centers  be  established 
in  the  planning  area  —  one  including  the 
existing  Fairfield  urban  area  and  the 
other  centered  around  Cordelia,  where 
population  is  projected  to  reach  37,000 
with  a  developed  area  of  4,500  acres. 

/ 60 /  This  contrasts  with  the  present 
development  which  covers  fewer  than  100 
acres . 

5.7.  1.5  Major  growth  in  Fairfield  is 
anticipated  to  be  in  two  general  areas: 

1)  southwest,  absorbing  the  College,  the 
south  end  of  Green  Valley,  and  some  of 
the  Cordelia  area;  and  2)  along  the 
northern  city  boundaries  from  the  east 
side  of  Suisun  Valley  to  Peabody  Road. 

The  total  urbanized  land  area  will  be 
about  9,300  acres  by  1985,  including 
residential  expansion  on  over  525  acres. 
Within  the  Fairfield  Sphere-of-Inf luence 
approximately  9,000  acres  of  undeveloped 
land  exists,  much  of  it  prime  agricul¬ 
tural  soil  which  will  be  developed  by  the 
year  2000,  assuming  implementation  of  the 
Fairfield  General  Plan.  The  land  use 
element  of  the  General  Plan  designates 
over  half  (5,500  acres)  of  the  undevel¬ 
oped  land  for  residential  development  and 
the  remainder  for  all  types  of  commercial 
and  industrial  uses.  Most  of  the  resi¬ 
dential  development  is  planned  to  be  low 


density  (2.5  to  4.2  units  per  gross 
acre).  Future  development  on  prime  agri¬ 
cultural  land  is  also  expected  in  Green 
Valley,  Paradise  Valley,  Cordelia,  and 
south  of  North  Texas  Street.  However, 
prime  agricultural  soils  in  Suisun  Valley 
and  north  and  south  of  1-80  are  desig¬ 
nated  for  protection  under  Fairfield's 
General  Plan. 

5. 7. 1.6  Vallejo  has  a  population  of 
approximately  80,000  (in  1980)  and  has  a 
developed  area  of  about  13,000  acres 
(including  development  at  Mare  Island 
Naval  Shipyard).  The  City  is  located 
with  the  Carquinez  Strait  to  the  south, 
the  Napa  River  and  marsh  areas  to  the 
west,  the  county  line  and  steep  hills  to 
the  north,  and  the  City  of  Benicia  to  the 
east.  These  factors  will  limit 
development  to  an  ultimate  population  of 
about  130,000.  Most  of  the  area 
available  for  new  development  lies  along 
the  eastern  periphery  ofthe  City  from 
Carquinez  Strait  to  1-80  on  the  north. 
Development  through  1985  is  expected  to 
take  place  between  Redwood  and  Tennessee 
Streets  east  of  1-80,  and  in  the  Glen 
Cove  area  south  of  1-780.  Residential 
development  is  projected  to  provide  about 
5,500  new  dwelling  units  on  1,700  acres 
by  1985. 

5.7. 1.7  Benicia  is  a  City  of  13,000  (in 
1980)  with  about  3,000  acres  of  urbanized 
area  on  the  northern  edge  of  Carquinez 
Strait.  The  development  of  Benicia  is 
limited  by  physical  constraints: 

Carquinez  Strait  to  the  south,  Valleio  to 
the  west,  Suisun  Marsh  to  the  east,  and 
steep  terrain  to  the  north.  Most  of  the 
area  available  for  new  development  lies 
north  of  1-780  toward  bake  Herman  Road. 

By  1985  residential  development  is  fore¬ 
cast  to  consume  710  acres  of  land,  and 
development  from  all  land  uses  will 
increase  the  total  urbanized  land  area  to 
4,400  acres. 

5. 7. 1.8  Vacaville  has  a  population  of 
over  40,000  (in  1980)  and  a  developed 
land  area  exceeding  5,200  acres.  Due  to 
its  location  in  Vaca  Valley  and  the 
absence  of  phvsical  barriers  to 
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development,  the  capacity  of  the  City  is 
several  times  its  current  size.  Develop¬ 
ment  through  1980  is  expected  to  occur  at 
Browns  Valley,  northwest  into  Vaca 
Valley,  and  in  most  open  areas  south  of 
1-80  and  west  of  Leisure  Town  Road.  The 
i.otal  urbanized  land  area  by  1985  is 
projected  to  be  about  8,400  acres,  with 
2,100  acres  designated  for  new  residen¬ 
tial  development  between  1975  and  1985. 

5.  .1.9  In  the  unincorporated  areas  of 
Solano  County  that  are  not  within  the 
sphere-of-inf luence  of  existing  cities, 
land  uses  are  projected  to  remain  largely 
agricultural  and  recreational.  The  small 
ti'.ns  of  Dixon  and  Rio  Vista  had  a  com¬ 
bined  developed  area  of  about  1,800 
acres  in  1975.  Dixon  is  surrounded  by 
land  suitable  for  development,  but 
it  is  prime  agricultural  land.  Develop¬ 
ment  through  1985  in  Dixon  is  expected  to 
occur  primarily  toward  1-80  to  the  west 
and  north,  increasing  urbanized  land 
areas  to  about  1,800  acres  by  1985  (com¬ 
pared  to  1,000  acres  in  1975 )>  Rio  Vista 
has  virtually  unlimited  growth  area 
toward  the  Montezuma  Hills, /and  would 
most  likely  parallel  State /Route  12  west¬ 
ward  toward  Church  Road.  /However,  the 
rate  of  development  is  dependent  upon  the 
pace  and  extent  of  activities  in  the 
nearby  Collinsville-Montezuma  Hills 
industrial  area.  The  tural  sectors  of 
East  Solano  County  are  projected  to  grow 
very  slowly  and  land  uses  will  remain 
primarily  rural  residential,  agricultural 
and  limited  industrial. 


5.8  PUBLIC  SERVICES  AND  FACILITIES 
5.8.1  POLICE  AND  FIRE  PROTECTION 


5.8. 1.1  Police  protection  for  the  North 
Bay  Aqueduct  project  area  is  provided  by 
the  Solano  and  Napa  County  Sheriff's 
Departments  and  Police  Departments  for 
the  Cities  of  Fairfield,  Vacaville, 
Suisun,  Vallejo  and  Benicia  in  Solano 
County,  and  Napa  and  Calistoga  Police 


Departments  in  Napa  County.  Police  pro¬ 
tection  is  considered  adequate  in  Fair- 
field  where  the  police  department's  fund¬ 
ing  is  a  percentage  of  the  city  budget 
and  is  therefore  tied  to  the  growth  in 
the  community.  / 6 1 /  Benicia  / 6 2 /  and 
Suisun  City  are  also  providing  adequate 
service;  however,  Suisun  City  is  at  its 
service  limit..  /63/  The  Vacaville  Police 
Department  considers  itself  understaffed 
due  to  the  increased  population  of  recent 
years.  /64/  The  City  of  Vallejo  is  faced 
with  similar  constraints  and  plans  to  cut 
back  on  services.  / 6 5 / 

5.8.  1.2  The  Solano  County  Sheriff's 
Department,  responsible  for  police  pro¬ 
tection  for  unincorporated  areas,  is 
faced  with  similar  service  and  budgetary 
constraints.  The  eastern  sparsely  popu¬ 
lated  areas  of  the  County  are  identified 
as  a  problem  area  because  of  increased 
gas,  tool,  and  farm  and  construction 
equipment  thefts.  With  a  shortage  of 
personnel,  response  times  to  these  calls 
have  increased.  /66/  The  Napa  County 
Sheriff's  Department  currently  considers 
itself  understaffed  but  it  expects  future 
consolidation  to  provide  better  service 
at  considerable  savings.  / 6 7 /  The  Napa 
Police  Department  is  severely  under¬ 
staffed  and  has  not  been  able  to  replace 
personnel.  / 68 /  Calistoga  Police  Depart¬ 
ment,  although  adequate  now,  expects 
problems  in  keeping  up  with  population 
growth  in  the  near  future.  / 69 / 

5.8. 1.3  Fire  protection  for  the  project 
area  is  the  responsibility  of  three  city 
fire  departments  (Fairfield,  Benicia,  and 
Suisun  City),  and  four  fire  districts  in 
Solano  County,  two  city  departments  (Napa 
and  Calistoga),  one  district  in  Napa 
County,  and  the  California  Division  of 
Forestry.  Most  departments  and  districts 
are  feeling  the  pinch  of  reduced  funding 
levels  following  passage  of  Proposition 
13  and  consider  themselves  understaffed . 
Isolated  areas  not  incorporated  into  any 
organized  fire  protection  district  are 
served  by  the  California  Division  of 
Forestry.  The  fire  fighters  are  con¬ 
cerned  about  not  being  able  to  keep  up 
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with  growth  and  they  expect  to  be  forced 
to  compromise  on  services  during  the  next 
several  years . 

5.8.2  PUBLIC  SCHOOLS 


5.8.2. 1  Several  school  districts  in 
Solano  County  would  likely  be  affected  by 
population  growth  related  to  the  availa¬ 
bility  of  North  Bay  Aqueduct  water. 

These  districts,  including  the  Benicia, 
Vallejo,  Fairf ield-Suisun  and  Vacaville 
Unified  School  Districts,  have  reported 
current  enrollment  figures  at  or  close  to 
capacity.  Although  all  of  these  dis¬ 
tricts  are  in  the  process  of  either 
planning,  acquiring,  or  constructing 
additional  permanent  school  facilities, 
most  rely  on  some  sort  of  school  impact 
fee  imposed  on  new  residential  develop¬ 
ments  to  provide  temporary  portable 
classrooms.  In  addition,  a  number  of 
elementary  schools  in  the  Vallejo  and 
Fair f ield-Suisun  Unified  School  Districts 
have  switched  to  a  year-round  school  term 
to  meet  the  demands  of  a  rapidly  growing 
populat ion. 

5. 8. 2. 2  In  Napa  County  school  districts, 
there  are  no  school  impact  fees.  The 
Calistoga  Joint  Unified  School  District 
is  currently  at  capacity  with  enrollments 
increasing  gradually.  The  Napa  Valley 
Unified  School  District  is  the  only  dis¬ 
trict  that  is  experiencing  declining 
enrollments . 


5.8.3  PARKS  AND  RECREATION 


in  Solano  County,  and  Bothe-Napa  Valiev 
State  Park  and  Robert  Louis  Stevenson 
State  Park  in  Napa  County.  The  State 
Parks  and  Recreation  Department  has 
recently  expressed  an  interest  in  estab¬ 
lishing  a  portion  of  the  Jepson  Prairie 
in  the  project  area  as  an  ecological 
reserve.  / 7 0/ 

5.8. 3. 2  Local'  park  departments  in  Solano 
County,  with  the  exception  of  Vallejo, 
are  facing  problems  of  inadequate  facili¬ 
ties  because  existing  sites  are  under¬ 
developed  and  overused.  The  City  of 
Fairfield  is  embarking  on  a  program  to 
develop  its  properties,  including  the 
long-planned  linear  park  system  along  the 
abandoned  Sacramento  Northern  Railroad 
right  of  way.  / 7 1 /  Phase  I  of  the  svstem 
from  the  Solano  Mall  to  the  Community 
College  is  currently  under  construction. 
Suisun  City  is  considering  not  building 
any  new  parks  due  to  lack  of  operation 
and  maintenance  funds.  / 7 2 /  The  City  of 
Vacaville  has  also  decided  not  to  build 
new  parks  until  it  has  made  firm  arrange¬ 
ments  for  operation  and  maintenance 
funds.  / 7 3 /  Although  the  City  of  Vallejo 
is  well  served  by  park  and  recreation 
facilities,  it  is  reevaluating  its 
ability  to  operate  and  maintain  them. 

/74/  Local  park  and  recreation 
facilities  in  Napa  County,  provided  by 
Napa  City,  Calistoga,  Yountville,  and  the 
American  Canyon  Water  District,  are 
feeling  the  general  reduction  in  funding 
levels . 


5.8.4  WATER  SUPPLY* 


5.8.3.  1  The  Federal,  State,  County  and 
local  governments  all  provide  recrea¬ 
tional  facilities  in  the  project  area. 

The  Federal  Government  maintains  a  number 
of  recreation  facilities  around  Lake 
Berryessa.  State  parks  include  Brannan 
Island,  Benicia  Capital  State  Historic 
Park,  and  Benicia  State  Recreation  Area 


5.8.4. 1  The  City  of  Vallejo  receives 
water  from  the  Solano  Project  (Lake 
Berryessa),  its  Cache  Slough  Diversion 
and,  when  necessary,  from  its  Lake  Curry 
system.  The  Vallejo  Water  District 
serves  the  City,  Travis  AFB,  Green  Valley 
Country  Club,  Rockville,  and  Cordelia. 

The  Travis  Treatment  Plant  only  treats 
Delta  water  while  Vallejo's  two  other 


♦This  section  briefly  describes  current  sources  of  municipal  and  industrial  water  and 
water  treatment  facilities  for  jurisdiction  within  the  proposed  North  Bay  Aqueduct 
service  area.  For  additional  information  see  Chapter  1.0,  Water  Needs  and 
A 1 terna t i ves . 
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water  treatment  plants,  at  Lake  Curry  and 
Green  Valley,  treat  a  blend  of  Berryessa 
and  Delta  water.  The  District  has 
experienced  siltation  problems  with  its 
Cache  Slough  intake,  and  maintenance 
dredging  is  periodically  required.  / 7 5 / 

5. 8. 4. 2  The  Benicia  Water  District 
receives  water  primarily  from  the  Solano 
Project  supplemented  by  emergency  sup¬ 
plies  from  Lake  Herman.  Operators  of  the 
City's  treatment  plant,  which  is  now 
operating  close  to  capacity,  have 
expressed  concern  over  the  impact  the 
Delta  water  quality  (i.e.,  chlorides, 

TDS,  organic  chemicals)  could  have  on 
their  treatment  system  and  the  overall 
quality  of  their  drinking  supply.  / 76 / 

5. 8. 4. 3  Water  for  the  Fairfield  Water 
Division  also  comes  primarily  from  the 
Solano  Project  with  a  minimal  amount  from 
Vallejo's  Lake  Curry  system.  It  has  two 
water  treatment  plants,  Dickson  Hill, 
operating  at  about  half  capacity;  and  the 
Waterman  plant  on  the  Putah  South  Canal, 
which  could  easily  be  expanded  to  twice 
its  current  capacity.  Since  the  Dickson 
Hill  Water  Treatment  Plant  does  not  have 
adequate  facilities  for  treating  high 
turbidity  water,  any  North  Bay  Aqueduct 
supply  would  probably  be  treated  at  the 
Waterman  Plant.  / 7 7/ 

5. 8. 4. 4  Two-thirds  of  Suisun  City's 
water  supply  comes  from  the  Solano  Proj¬ 
ect  with  the  rest  derived  from  local 
wells.  Only  Solano  Project  water 
receives  treatment  at  the  City's  two 
filter  plants;  Mat  Hill  and  Gregory 
Hill.  City  water  officials  are  concerned 
about  North  Bay  Aqueduct  water  quality. 

/  7  8/ 

5. 8. 4. 5  Local  wells  supply  the  majority 
of  drinking  water  to  the  City  of  Vaca¬ 
ville  year-round,  while  Solano  Project 
water  is  only  available  during  the  sum¬ 
mer.  Vacaville  has  made  a  recommenda¬ 
tion  for  a  new  treatment  plant,  including 
provisions  for  settling  ponds  to  treat 
high-turbidity  North  Bay  Aqueduct  water, 
if  necessary.  Vacaville's  main  concerns 
about  the  North  Bay  Aqueduct  are  with 


the  quality  and  quantity  of  water  avail¬ 
able  as  well  as  the  cost  incurred  to  pump 
it  into  its  system.  / 79 / 

5. 8. 4. 6  The  Napa  City  Water  Department 
receives  water  from  Lake  Hennessey, 

Mil  liken  Reservoir  and  temporary  water 
from  the  Solano  Project  through  the 
existing  Phase  I  North  Bay  Aqueduct 
facilities.  The  Jameson  Canyon  Treatment 
Plant,  which  would  treat  North  Bay  Aque¬ 
duct  water,  occasionally  exceeds  its 
rated  capacity  by  as  much  as  25  percent. 

/ 80 /  The  American  Canyon  Water  District, 
currently  receiving  water  from  the  Solano 
Project,  is  particularly  concerned  about 
the  impact  of  North  Bay  Aqueduct  water  on 
its  treatment  system.  The  District  has 
an  agreement  to  receive  Aqueduct  water 
from  the  City  of  Napa  in  water  supply 
emergencies.  / 8 1 /  The  Cities  of  Yount- 
ville  and  Calistoga  are  finalizing 
agreements  with  the  Napa  County  Flood 
Control  and  Water  Conservation  District 
to  receive  North  Bay  Aqueduct 
allocations.  / 8 2 / 


5.8.5  SANITARY  SERVICE 


5.8. 5.1  Sanitary  service  in  Napa  and 
Solano  Counties  is  provided  by  a  number 
of  sanitary  districts  and  city  public 
works  departments.  Those  covering  the 
North  Bay  Aqueduct  service  area  include 
the  Fairf ield-Suisun  Sewer  District, 
Vacaville  Sanitary  Service,  Vallejo 
Sanitation  and  Flood  Control  District, 
and  Benicia  Public  Works  in  Solano 
County,  and  American  Canyon  Water 
District  and  City  services  for  Napa, 
Calistoga,  and  Yountville  in  Napa 
County . 

5.8. 5.2  The  Fairf ield-Suisun  Sewer 
District  provides  advanced  waste  water 
treatment  at  its  treatment  plant  cur¬ 
rently  operating  at  9.5-10  mgd.  Facili¬ 
ties  are  being  developed  to  increase  the 
design  capacity  from  10.35  to  15.7  mgd 
and  to  improve  treatment  by  mid-1981. 

The  Solano  Irrigation  District  and  duck 
clubs  in  Suisun  Marsh  currently  use 


reclaimed  water  from  the  plant.  When 
construction  is  completed,  there  are 
plans  to  increase  the  use  of  reclaimed 
wacer  to  12  ragd.  The  District  is 
investigating  the  beneficial  application 
of  reclaimed  water  to  the  Marsh,  and  the 
Department  of  Water  Resources  is 
considering  plans  to  flush  Cordelia 
Slough  with  reclaimed  water.  / 83 / 

5. 8. 5. 3  The  Easterly  treatment  plant  in 
Vacaville  provides  secondary  waste  water 
treatment  before  discharging  into  Alamo 
Creek,  a  tributary  to  Cache  Slough.  The 
Vacaville  Sanitary  Service  is  updating 
the  Easterly  plant  to  increase  its  capac¬ 
ity  slightly.  Vacaville  has  been  inves¬ 
tigating  alternatives  to  its  present 
treatment  and  discharge  system,  including 
improving  existing  treatment  to  a  terti¬ 
ary  level  and/or  relocating  its  existing 
discharge  to  Barker  Slough,  a  tributary 
of  Lindsey  Slough.  /84/ 

5.8.6  UTILITIES* 


Numerous  major  utilities  and  other  quasi¬ 
public  or  private  concerns  have  transmis¬ 
sion  corridors  through  the  project  area 
and  could  be  affected  by  construction  of 
the  North  Bay  Aqueduct.  Pacific  Gas  and 
Electric  Company  (PGandE)  has  underground 
gas  mains  ranging  in  diameter  8  inches  to 
36  inches  at  depths  of  3  to  7  feet.  It 
also  maintains  overhead  electrical  trans¬ 
mission  lines  that  cross  most  of  the  pro¬ 
posed  aqueduct  routes.  /85/  Shell  Oil 
Company  maintains  and  operates  a  10-inch 
gas  pipeline  approximately  2  to  3  feet 
below  ground  surface  that  would  be 
crossed  by  the  North  Bay  Aqueduct.  / 86/ 
The  U.  S.  Department  of  Energy  has  its 
Shasta-Tracy  and  Cottonwood-Tracy  double¬ 
circuit  transmission  lines,  an  integral 
part  of  the  Federal  Central  Valley  Water 
Project,  located  in  the  vicinity  of  the 
project  area.  / 87 /  Pacific  Telephone  has 
numerous  facilities  within  the  project 
area.  Fairfield  has  requested  they  bury 
their  lines  along  the  Sacramento 


Northern  Railroad  right  of  way  vrtien  the 
city's  linear  park  is  constructed.  The 
telephone  company  has  crossings  at  every 
major  intersection  in  Fairfield  and  has 
identified  the  area  north  of  Highway  12 
and  east  of  Fairfield  as  being  the 
highest  impact  area.  /88/ 

5.9  TRAFFIC  AND  CIRCULATION 


5.9.1  AUTOMOBILE  AND  TRUCK 
TRANSPORTATION 


5.9. 1.1  Solano  County  is  served  by 
major  highway  routes  because  of  its 
location  between  the  San  Francisco  Bay 
Area  and  the  Sacramento  Valley.  These 
include  Interstate  80  connecting  San 
Francisco,  the  East  Bay,  Sacramento  and 
eastern  California;  Interstate  680, 
connecting  Interstate  80  near  Fairfield 
and  Contra  Cost a  and  Santa  Clara 
Counties,  and  Interstate  505,  providing 
a  direct  link  between  Interstate  80  and 
Interstate  5  to  the  north.  State  Route 
113  is  the  major  county  north-south 
route;  State  Highway  12  is  a  major 
east-west  corridor.  Intracounty  routes 
include  Elmira  Road,  Jepson  Road,  and 
Fry  Road  near  Vacaville;  Air  Base 
Parkway,  West  Texas  Street,  and  North 
Texas  Street,  Rockville  Road  and  Travis 
Road  in  the  Fairf ield-Suisun  City  area, 
and  Pleasant  Valley  Road  and  Suisun 
Valley  Road  in  the  western  portion  of 
the  county.  / 89/ 

5.9. 1.2  Average  daily  traffic  (ADT)  on 
major  Solano  County  roads  measured  in 
1975,  and  projections  for  1985  and  2000, 
are  presented  in  Figure  5-5.  Caltrans 
data  indicate  that  peak  hour  traffic  in 
Solano  County  (1978  figures)  is  about 
270  on  Route  113,  ranges  from  650  to 
2,450  on  the  various  sections  of  Route 
12,  and  from  7,400  to  9,500  on  Route  80. 
/ 90 /  The  current  routing  of  Highway  12 
along  West  Texas  Street  has  resulted  in 
heavy  traffic,  especially  truck  traffic, 


*For  specific  locations  of  major  facilities  and  utilities,  refer  to  segment  maps  1-11 
(Figures  6-1  through  6-11).  Due  to  the  extensive  research  and  field  work  required 
to  do  detailed,  specific  sitings,  the  maps  represent  approximate  sitings. 
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along  this  street.  The  Fairfield  Bypass, 
under  construction,  is  designed  to  elim¬ 
inate  the  heavy  traffic  on  West  Texas 
Street.  / 9 1 / 

5.9. 1.3  Within  Fairfield,  the  major 
arterials  run  in  east-west  and  north- 
south  directions.  The  major  local 
thoroughfares  in  Fairfield  are  Air  Base 
Parkway,  Travis  Boulevard,  North  Texas 
Street  and  West  Texas  Street.  State 
Route  12  coincides  with  West  Texas 
Street,  thus  passing  through  downtown 
Fairfield.  /92/  A  major  deficiency  in 
the  Fairfield  street  system  is  an  inade¬ 
quate  number  of  roadways  oriented  in  an 
east-west  direction.  A  few  roads  cross 
Interstate  80,  and  few  continuous  east- 
west  roads  are  located  east  of  this 
interstate.  According  to  the  Fairfield 
General  Plan,  the  greatest  deficiency  in 
east-west  traffic  routes  exists  between 
Pennsylvania  Avenue  and  North  Texas 
Street  and  in  areas  north  of  Travis 
Boulevard.  / 9 3 /  Insufficient  capacity  is 
also  a  problem  at  two  Interstate  80 
interchanges  in  the  Fairfield  area:  the 
Travis  Boulevard  and  Air  Base  Parkway 
interchanges.  The  Texas  Street- 
Pennsylvania  Avenue  and  Travis  Boulevard- 
Texas  Street  intersections  are 
approaching  capacity.  /94/  Street  and 
highway  projects  are  planned  for  Solano 
County  through  1985.  / 95 /  These  proj¬ 
ects,  designed  to  correct  safety  defi¬ 
ciencies  and  to  provide  needed  capacity 
increases,  are  part  of  the  Short  Range 
Element  of  the  Solano  County  Transporta¬ 
tion  Plan.  The  Long  Range  Element  des¬ 
cribes  potential  problems  and  solutions 
for  transportation  to  the  year  2000. 


5.9.2  RAILROAD  TRANSPORTATION 


5.9.2. 1  Two  railways  cross  portions  of 
Solano  County  the  Sacramento  Northern 
Railroad  and  the  Southern  Pacific  Rail¬ 
road.  These  railways  are  shown  in 


Figure  4-1.  An  average  of  less  than  one 
Southern  Pacific  train  per  week  runs  from 
the  junction  near  Canon  Road  to  Vaca¬ 
ville.  Other  sections  of  Sacramento 
Northern  track  are  used  only  occasion¬ 
ally.  The  California  Railway  Museum  has 
its  own  track  at  Rio  Vista  Junction 
operating  every  weekend.  / 9 6 /  If  the 
PGandE-Collinsvil le  power  plant  were 
completed,  approximately  two  trains  per 
day  would  run  on  the  Sacramento  Northern 
tracks  from  the  Southern  Pacific- 
Sacramento  Northern  junction  near  Canon 
Road  to  the  point  where  the  Northern 
track  meets  Highway  113,  and  then  south 
to  Collinsville. 

5. 9. 2. 2  The  Southern  Pacific  track  is 
used  for  both  freight  trains  and  Amtrak 
trains.  Southern  Pacific  runs  approxi¬ 
mately  20  freight  trains  per  day  between 
Martinez  and  Sacramento.  / 97 /  Addition¬ 
ally,  about  five  freights  per  day  run 
between  Fairfield  and  Cordelia  on  a 
Southern  Pacific  branch  line.  Amtrak 
runs  two  passenger  trains  per  day 
through  Fairfield  on  the  Martinez- 
Sacramento  line,  two  in  each  direction. 
798/ 


5.10  PUBLIC  HEALTH  AND  SAFETY 


Neither  the  State  nor  Solano  County 
Department  of  Public  Health  has  any 
local  regulations  or  policies  regarding 
open  aqueducts  as  water-conveyance 
systems.  To  determine  the  potential 
risk  of  open  aqueducts  to  public  safety, 
it  is  useful  to  examine  the  experiences 
of  other  aqueducts  in  the  State.  Table 
5-2  lists  the  records  of  drownings  in 
some  of  these  systems.  There  does  not 
appear  to  be  any  pattern  of  drownings 
with  regard  to  location,  age,  or  sex. 

The  velocity  of  water  in  the  aqueduct  is 
considered  an  important  factor  in  the 
drownings.  Several  of  the  incidents 
were  attributed  to  drunkenness  or 
suicide.  / 99/ 


TABLE  5-2 


RECORD  Of  BROWNINGS  IN  CALIFORNIA  OPEN  AQUEDUCTS 


Aqueduc  t 

Fences 

Years  of 
Record 

D -ownings 

Length 

Mi  les 
Approx . 

Remarks 

Putah 

South 

Canal 

chain  1  ink 
wire  mesh 

1 960-80 
(19) 

16 

34 

Some  attributed  to  drunkness 
or  suicide.  Rural  location - 
some  urban. 

Contra 

Costa 

Canal 

not 

entirely 

fenced 

1940-79 

(38) 

50 

42 

Rural  -  urban  location. 

Cal ifornia 
Aqueduct 

-- 

1968-80 

(12) 

60 

400 

Rural  location.  Access 
provided  and  encouraged. 

Road  along  berm. 

South  Bay 
Aqueduct 

chain  link 
barbed  wire 

1964-80 

(16) 

0 

13 

Well  fenced.  Rural  location 

No  access. 

Fol som 

South 

Canal 

chain  link 

1973-80 

(7) 

2 

22 

Some  access  -  rural  location. 

Tehama 

Colusa 

Canal 

chain  link 
wire  mesh 
barbed  wire 

1973-80 

(7) 

3 

50 

Rural  location. 

Delta 

Mendota 

Canal 

wire  mesh 
barbed  wire 

1951-80 

(29) 

71 

105 

Some  attributed  to  suicide. 
Rural  location. 

Friant 

Kern 

Canal 

chain  link 
wire  mesh 
barbed  wire 

1950-75 

(25) 

59 

125 

Some  attributed  to  suicide 
or  murder.  Rural  location. 

Proposed 
North  Bay 
Aqueduct 

chain  link 
barbed  wire 

-- 

-- 

10 

3  mile  urban  -  7  mile  rural. 

5.11  ENERGY 


5.11.1  Electrical  energy  is  the  princi¬ 
pal  form  of  energy  considered  here.  In 
addition  to  electricity  for  pumping, 
other  "end  uses"  of  energy,  such  as 
diesel  fuel  for  transportation,  are 
considered. 


5.11.2  Energy  use*  per  capita  in  the 
State  is  outlined  in  Table  5-3.  The 
transportation,  industrial,  and  residen¬ 
tial  sector  represent  49,  21,  and  16  per¬ 
cent  of  the  energy  economy,  respectively. 
Natural  gas  and  gasoline  account  for  26 
and  29  percent  of  the  end  uses  of  energy, 
and  11  percent  is  used  as  electricity. 
Electrical  power  is  generated  in 


♦Electrical  energy  is  measured  in  kilowatt  hours  (Kwh).  The  energy  content  of  fossil 
fuels,  or  of  other  fuels  which  are  principally  converted  to  energy  by  combustion,  is 
measured  in  British  thermal  units  (Btu).  A  Btu  is  the  amount  of  heat  needed  to 
increase  the  temperature  of  one  pound  of  water  by  one  degree  Fahrenheit.  The  energy 
value  of  electricity  can  also  be  expressed  in  Btu;  the  conversion  factor  used  here 
(9,700  Btu/Kwh)  reflects  the  thermal  content  of  the  fuel  (coal,  oil,  nuclear) 
required  to  generate  and  distribute  electricity.  The  use  of  this  factor  reflects 
the  extent  to  which  new  end  uses  of  electricity  deplete  basic  resources. 


Hi 


TABLE  5-3 


ANNUAL  STATE  ENERGY 
USE  PER  CAPITA* 


Economic  Sector 

Cal  i  form' a 

Elec- 
trici ty 

Natural 

Ga  s 

Gasoline 

Other 

Total 

Residential 

8 

27 

0 

3 

38 

(16) 

Commerci  al 

9 

10 

0 

2 

21 

(9) 

Industri al 

6 

23 

0 

20** 

49 

(21) 

Agri cul tural 

1.7 

0.2 

1.4 

0.9 

4 

(2) 

Transportati  on 

-- 

0 

65 

47# 

112 

(49) 

Other*** 

-- 

-- 

-- 

-- 

7 

(3) 

25 

60 

67 

73 

231 

100" 

MS 

State  Water  Project 

(1980  Water  Year) 

Hydroelectric  generation 

1.3 

Pumping  power  use 

1.5 

Net  Power  Use: 

0.2 

*  Assumes  22  million  population,  in  million  Btu/capita. 

**  Principally  consists  of  still  gas,  distillates,  coal,  residual  oil,  and  biomass. 
***  Non-fuel  petroleum  products. 

#  Principally  consists  of  aviation  fuel,  distillates,  and  residual  oil. 

##  Hydroelectric  generation  was  about  2,856  million  kilowatt  hours  and  pumping 
power  use  was  about  3,354  million  kilowatt  hours.  1980  is  considered  a  typical 
year  for  hydroelectric  generation. 

SOURCES:  Office  of  Planning  and  Research /Department  of  Water  Resources,  1978, 
California  Water  Atlas;  California  Energy  Commission,  1979,  Energy 
Choices  for  California-  Looking  Ahead.  Introduction  to  the  1979 
Biennial  Report. 


California  from  petroleum  (46  percent), 
natural  gas  (26  percent),  coal  (10  per¬ 
cent),  and  nuclear,  geothermal,  or 
hydropower  (18  percent).  /100/ 

5.11.3  Approximately  2,238  million  kwh 
of  electricity  were  generated  by  the 
Edward  Hyatt  and  Thermalito  power  plants 
during  1980  and  were  sold  to  three 
California  electric  utilities.  Hyatt- 
Thermalito  generation  occurs  primarily 
during  periods  of  maximum  loads  (on-peak 
periods).  The  State  Water  Project 
pumping  plant  energy  requirement  during 
1980  was  about  3,354  million  kwh,  which 
was  met  by  618  million  kwh  from  SWP 
recovery  plants  and  2,736  million  kwh 
purchased  from  electric  utilities.  The 
purchased  energy  was  mainly  obtained 
from  the  utilities  during  periods  of  low 
loads  (off-peak  periods). 

5.11.4  Municipal  and  industrial  water 
use  produces  waste  water  which  must  be 
treated  before  it  can  be  released. 

Energy  use  typical  of  activated  sludge 
treatment  and  tertiary  treatment  of  muni¬ 
cipal  wastes  are  presented  in  Table  5-4. 
Plant  operations  for  both  states  of 
treatment  are  energy-intensive,  and  the 
dollar  cost  of  total  energy  expenditures 
—  direct  and  indirect  --  is  greater  tha 
25  percent  of  all  operating  costs.  / 1 0 2 / 

5.11.5  Agricultural  use  of  water  for 
irrigation  is  also  energy-intensive. 

This  is  particularly  true  for  nonlevel 
lands  where  the  water  must  be  pumped 
through  sprinkler  systems.  Runoff  from 
irrigation  is  a  small  fraction  of  the 
applied  water  and  is  not  treated  as  waste 
water.  In  contrast,  most  of  the  water 
used  by  cities  or  industries  becomes 
waste  water  which  must  be  treated.  Table 
5-4  compares  energy  cost  of  irrigation 
with  the  energy  cost  of  waste  water 
treatment.  Agricultural,  municipal,  and 
industrial  use  of  water  incur  similar 
energy  costs  upon  discharge  into  the 
environment . 


5.11.6  About  90  percent  of  the  water 
supply  of  Solano  County  is  used  for  agri¬ 
culture,  and  the  remaining  10  percent  for 
municipal  and  industrial  use.  About  one- 
fourth  of  the  supply  is  ground  water 
which  must  be  pumped  from  wells.  In  Napa 
County,  the  supply  to  municipal  and 
industrial  users  is  about  65  percent  of 
the  total  water  supply  and  consists 
almost  entirely  of  surface  water.  Agri¬ 
cultural  water,  about  35  percent  of  the 
total  supply,  is  almost  entirely  ground 
water . 

5.12  NOISE  / 1 0 3/ 

5.12.1  High  noise  levels  exist  in  a 
number  of  areas  in  Solano  County.  Com¬ 
munity  Noise  Equivalent  Levels  (CNELs) 
represent  the  average  of  all  sound  level 
reached  during  a  24-hour  day,  with  aver¬ 
age  figures  adjusted  to  an  equivalent 
level  that  accounts  for  the  greater 
annoyance  caused  by  nighttime  noise. 

The  densely  developed  urban  areas  in 
Solano  County  may  have  CNELs  about  65 
dBA*  (approximately  the  noise  level  of  a 
vacuum  cleaner  at  10  feet),  while  quieter 
rural  areas  typically  have  CNELs  in  the 
range  of  45  dBA. 

5.12.2  On  a  county-wide  basis,  noisy 
corridors  generally  follow  highway  and 
active  railway  routes  and  aircraft  take¬ 
off  and  landing  patterns.  Vehicular 
traffic  is  a  major  producer  of  both  day 
and  nighttime  noise  in  most  areas  of  the 
county.  Along  highways,  peak  noise 
levels  are  produced  by  truck  traffic. 
Noise  levels  are  high  along  11.  S.  Inter¬ 
state  Highway  Routes  80,  505,  680,  141, 
and  220.  For  these  highway  routes,  CNELs 
are  65  to  70  dBA  on  the  road  itself. 

Along  smaller  State  routes  such  as  High¬ 
way  113,  CNELs  drop  to  50  dBA  within 
approximately  500  feet  of  the  road.  How¬ 
ever,  along  the  more  heavily  traveled 


*dBA:  decibels  measured  on  the  A-weighted  scale  which  is  sensitive  to  the  frequency 

response  of  the  typical  human  ear  at  commonly  encountered  noise  levels. 


routes  such  as  1-80,  CNELs  do  not  drop 
below  50  dBA  for  a  distance  of  approxi¬ 
mately  5,000  feet  from  the  roadway. 

5.12.3  Noise  levels  are  high  along 
active  railway  lines,  especially  in  areas 
where  these  lines  parallel  nearby  high¬ 
ways.  The  CNELs  near  active  railway 
lines  are  similar  to  those  described 
above  for  interstate  highways.  Aviation 
activity  at  Travis  AFB  is  also  a 
principal  noise  source  in  Solano  County. 
Noise  levels  in  affected  areas  are  as 
high  as  80  dBA.  The  affected  area 
includes  the  Base  itself  and  areas  south 
of  Fairfield  to  Grizzly  Bay. 

5.12.4  The  General  Plans  of  Solano 
County,  Fairfield,  and  Suisun  City  have 
policies  regarding  maximum  allowble  noise 
from  construction  equipment.  Since  con¬ 


struction  activities  are  temporary  and 
difficult  to  avoid,  the  noise  standards 
are  lenient  relative  to  those  for  long¬ 
term  sources  of  noise. 


5.13  VISUAL  AESTHETICS 

As  previously  discussed,  there  is  a  great 
contrast  between  the  eastern  and  western 
sections  of  the  North  Bay  Aqueduct  align¬ 
ments.  Visually,  although  the  terrain  is 
essentially  level  throughout  the  project 
area,  the  eastern  portion  is  character¬ 
ized  by  few  trees  and  unrestricted  open 
views.  The  view  of  the  western  portion 
of  the  project  site  reveals  urban  devel¬ 
opment  and  the  associated  transportation 
and  utility  corridors  (see  Plates  1 
through  10). 
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6.0  ENVIRONMENTAL  ANALYSIS  OF  ALTERNATIVE  AQUEDUCT  ALIGNMENTS 
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6.0.1  There  are  three  general  levels  of  6.0.3  Cumulative  environmental  effects 
analysis  in  the  environmental  review  of  are  the  focus  of  the  third  level  of 

the  proposed  action  to  construct  the  analysis.  A  cumulative  effect  is 

Phase  II  facilities  of  the  North  Ray  defined  in  the  State  Guidelines  for 

Aqueduct  addressed  in  this  chapter.  The  Implementation  of  the  California  Environ- 

first  level  of  analysis  is  concerned  with  mental  Quality  Act  (Section  15023.5)  as 

the  primary  or  direct  environmental  con-  "the  change  in  the  environment  which 

sequences  of  the  proposed  action;  in  this  results  from  the  incremental  impact  of 

C’se,  the  construction  and  operation  of  the  project  when  added  to  other  closely 

a jueduct  facilities  along  alternative  related  past,  present,  and  reasonably 

alignments  through  Solano  County.  As  foreseeable  future  projects".  The  dis- 

many  impacts  typically  associated  with  cussion  of  cumulative  effects  in  this 

constructing  and  operating  water  trans-  report  is  directed  toward  three  major 

port  facilities  are  relatively  minor,  of  public  works  projects  either  currently 

short  duration,  and/or  largely  control-  under  construction  or  proposed  in  the 

lable  by  some  standard  construction  mea-  project  area  that,  when  coupled  with 
sures  ,  the  focus  of  Section  6.1  will  be  North  Bay  Aqueduct  construction,  could 

on  those  impacts  which  would  be  rela-  significantly  compound  a  number  of 

tively  significant  or  characteristic  of  a  environmental  impacts, 
particular  alignment.  To  complement  this 
evaluation  and  reduce  the  length  of  dis¬ 
cussion,  segment  maps  (Figures  6-1  6.1  PRIMARY  ENVIRONMENTAL  EFFECTS 

through  6-12)  and  photographic  plates 
(Plates  1  through  10)  are  included  on  the 

following  pages  to  illustrate  site-  6.1.1  CONSTRUCTION  IMPACTS 

specific  environmental  information  along 
the  proposed  aqueduct  alignment 

corridors.  6. 1.1.1  Environmentally  Sensitive  Areas 

6.0.2  The  second  level  of  analysis 

involves  an  evaluation  of  the  secondary  6. 1.1. 1.1  There  are  several  areas  of 

or  indirect  environmental  effects  of  the  geological  concern  in  constructing  the 

proposed  action.  Secondary  impacts  aqueduct  along  the  various  alignments, 

include  the  social,  economic,  and  envi-  All  of  the  alignments  would  be  suscep- 

ronmental  effects  that  would  result  from  tible  to  seismic  damage  that  could  be 
the  additional  population  growth  enabled  associated  with  the  Green  Valley  fault 

by  development  of  a  new  water  supply  system  west  of  Cordelia  (Figure  5-1). 

source.  Since  the  proposed  capacity  of  Seismic  events  could  also  disrupt  the 

the  North  Bay  Aqueduct  would  be  115  cfs  aqueduct  by  causing  liquefaction  and 

for  all  alignments  the  secondary  impacts  subsidence  of  underlying  soils.  The 

associated  with  population  growth  would  liquefaction  potential  is  particularly 

be  essentially  the  same  for  each  align-  high  in  the  area  west  of  Fairfield  and 

ment .  In  some  respects,  the  evaluation  Suisun  City  (Routes  2-7)  where  a  high 

in  Section  6.2  of  secondary  environmental  ground  water  table  underlies  sandy 

impacts  overlaps  with  and  refers  to  the  agricultural  soil  (Figure  6-10). 

analysis  of  water  supply  alternatives  Although  buried  pipelines  generally 

included  as  Chapter  3.0  of  this  report.  respond  well  under  conditions  of 
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liquefaction,  the  pipeline  could  rise 
toward  the  surface  and  require  reburial. 

6. 1.1. 1.2  Routes  2  through  7  to  the 
South  Cordelia  Forebay  would  cross  the 
Suisun  Marsh  near  Thomasson  and  would  be 
constructed  on  bay  mud,  a  soft,  compress¬ 
ible  material  that  could  cause  differen¬ 
tial  settling  of  the  pipeline  structure 
(Figure  6-5).  Route  7  would  also  cross 
bay  mud  in  the  northeastern  portion  of 
the  Marsh  near  Denverton  (Figure  6-8). 

6.1. 1.1.3  In  the  eastern  portions  of  the 
open  canal  Routes  2  and  6,  the  high  clay 
content  of  underlying  soils  could  create 
the  potential  for  shrink-swell  problems 
during  construction  (Figure  6-6  and  6-7). 
Soils  with  a  relatively  high  content  of 
silt,  and  consequently  higher  potential 
to  generate  dust  and  other  particulate 
matter  during  excavation  of  the  pipeline 
and/or  canal  are  found  along  Route  1 
northeast  of  Fairfield  and  along  Routes  2 
through  7  west  of  Suisun  City  (Figures 
6-2  and  6-10). 

6.  1.1.  1.4  Many  of  the  alignments  cross 
areas  of  prime  agricultural  soils  (Class 

1  and  II  according  to  USDA  Soil 
Conservation  Service  ratings)  and 
construction  of  an  aqueduct  would  disrupt 
these  resources  (see  Section  6. 1.1.3). 

The  more  significant  stretches  of  prime 
agricultural  soils  crossed  by  the  various 
alternative  alignments  include  the 
eastern  and  western  portions  of  Route  1 
and  Routes  2  through  7  west  of  Suisun 
City  (Figures  6-1,  6-4,  and  6-10). 

6.1. 1.1.5  Each  alignment  would  intersect 
numerous  streams  and  drainage  channels. 
Route  1  would  cross  the  most  waterways 
(approximately  17),  many  of  which  are 
intermittent.  The  alignments  for  Routes 

2  through  7  to  the  South  Cordelia  Forebay 
would  cross  Cordelia  Creek  (Plate  9b). 
Pipelines  would  be  located  beneath 
streambeds  while  canal  alternatives  would 
be  bridged  over  affected  waterways  in 
most  areas,  confining  the  stream  drainage 
to  a  culvert.  Construction  of  the 
aqueduct  also  has  the  potential  to 
disturb  subsurface  irrigation  and 


drainage  systems  in  agricultural  areas. 
This  impact  could  be  particularly  evident 
along  the  eastern  portions  of  Route  1 
near  Cache  Slough  where  land  use  is 
primarily  in  irrigated  agriculture 
(Figure  6-1). 

6. 1.1. 1.6  High  ground  water  levels  are 
present  in  the  eastern  portions  of  the 
Route  1  alignment  near  Cache  Slough  and 
in  the  southwestern  portions  of  all  the 
routes  near  Suisun  City.  In  these  areas 
dewatering  may  be  required  during  trench 
excavation.  Extensive  dewatering  could 
cause  some  subsidence  of  surrounding 
ground  levels. 

6. 1.1. 1.7  Flood  areas  associated  with  a 
100-year  storm  event  occur  along  segments 
of  all  of  the  alternative  alignments. 
Flooding  during  construction  could  dis¬ 
rupt  construction  activity,  flood 
trenches,  and  deposit  silt  and  other 
material  in  the  trenches.  If  construc¬ 
tion  across  existing  levees  adversely 
affected  their  stability,  local  flooding 
hazard  would  be  increased, 

6.  1.1. 1.8  Although  none  of  the  align¬ 
ments  would  directly  pass  through  any 
vernal  pools,  it  has  been  suggested  that 
aqueduct  construction  could  indirectly 
disrupt  vernal  pool  hydrology  by  altering 
the  underlying  soil  strata.  Recent  test 
borings  taken  along  Route  2  have 
indicated  that  because  of  the  apparent 
location,  depth,  and  impermeability  of 
underlying  clay  layers  in  this  area, 
construction  of  the  aqueduct  would  prob¬ 
ably  not  affect  surrounding  vernal  pools. 
/ 1 /  However,  the  extent  and  character¬ 
istics  of  these  subsurface  clay  layers 
along  the  other  alignments  have  not  been 
thoroughly  investigated. 

6. 1.1. 1.9  Dredging  activities  in  the 
vicinity  of  the  three  possible  intake 
points  would  cause  a  temporary  siltation 
of  the  affected  sloughs.  This  impact 
would  be  most  severe  along  Calhoun  Cut, 
where  nearly  170,000  cubic  yards  of 
material  would  have  to  be  dredged  along 
an  approximately  3-mile  reach.  Cache 
Slough  would  require  about  30,000  cubic 
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Vernal  pool  near  alignment  for  Routes  2  and  2A 
(See  Figure  6-7) 


Denverton  Creek  along  Route  7.  (See  Figure  6-8) 


Florida  Street  in  Suisun  City  along  common  alignment 
for  Routes  2  through  7.  (See  Figure  6-10) 


PLATE  6 


Common  alignment  for  Routes  2  through  7  in  Suisun  City 
near  Main  Street.  (See  Figure  6-10) 


Alignment  for  Route  1  through  Fairfield. 
(See  Figure  6-4) 


.  fnr.  Routes  2  through  7  to 

8b-  rs:^Vbay 

(See  Figure  6-10} 


9a.  Common  alignment  for  Routes  2  through  7  to 
South  Cordelia  Forebay  in  Suisun  Marsh. 
(See  Figure  6-5) 


9b.  Common  alignment  for  Routes  2  through  7  to 
South  Cordelia  Forebay  at  Cordelia  Slouqh. 
(See  Figure  6-5) 


PLATE  9 


yards  of  dredging  while  Lindsey  Slough 
would  require  only  about  300  cubic  yards 
of  material  removed. 

6.1.1.1.10  A  number  of  areas  along  the 
alternative  alignments  are  sensitive  with 
respect  to  biological  resources.  Con¬ 
struction  of  intake  pumping  plants  and 
fish-screening  structures  on  either 
Calhoun  Cut,  Cache,  or  Lindsey  Sloughs 
would  displace  and/or  disrupt  roughly  4 
acres  of  grassland  and  riparian  habitat 
(Plates  la,  2a,  and  3a).  In  general  the 
riparian  habitat  along  Lindsey  Slough  is 
now  the  least  disturbed  of  the  three 
intake  locations,  although  the  levee  on 
which  an  intake  structure  would  be 
constructed  is  not  characterized  by 
extensive  riparian  vegetation.  Associ¬ 
ated  dredging  activities  to  clear  intake 
channels  would  further  disrupt  existing 
riparian  habitat,  particularly  for  a 
Calhoun  Cut  intake  (Figure  6-7).  The 
impact  of  dredging  and  construction  on 
anadromous  fish  species  (e.g.,  striped 
bass,  king  salmon)  in  the  intake  sloughs 
is  difficult  to  predict,  since  little  is 
known  of  the  extent  of  these  fisheries  in 
the  area  except  for  some  limited  informa¬ 
tion  in  Lindsey  Slough.  It  is  suspected, 
however,  that  Lindsey  Slough,  with  its 
more  extensive  shoreline  riparian  habi¬ 
tat,  would  be  a  somewhat  more  sensitive 
intake  location  in  this  regard. 

6.1.1.1.11  It  is  important  to  note  that 
a  portion  of  Lindsey  Slough  (Lindsey 
Slough  marshes)  has  been  designated  as 
"significant  natural  resource  areas"  in 
the  1975  Delta  Plan,  prepared  by  the 
Delta  Advisory  Planning  Council.  / 2 / 
Although  the  construction  of  an  intake 
and  pumping  plant  on  Lindsey  Slough  in 
the  vicinity  of  this  designated  area 
(Routes  4,  5,  6,  and  7)  could  conflict 
with  this  designation,  the  actual  loca¬ 
tion  proposed  for  the  intake  is  west  of 
the  designated  area. 


6.1.1.1.12  The  Delta  Master  Recreation 
Plan,  prepared  in  1976  by  the  State 
Resources  Agency,  developed  a  "Waterways 
Use  Program"  that  designated  major  Delta 
waterways  as  either  natural,  scenic,  or 
multiple-use  areas.  / 3 /  Calhoun  Cut, 
Barker  Slough  and  Lindsey  Slough  west  of 
the  Peterson  Ranch  diversion  were  desig¬ 
nated  in  the  program  as  natural  areas 
which  were  defined  as  "those  waterways  or 
portions  of  waterways  and  abutting  lands, 
including  levees,  exhibiting  scenic, 
ecological,  or  natural  values  of  state¬ 
wide  significance".*  The  program  directs 
that  "these  areas  should  be  preserved  to 
perpetuate  the  public  trust;  to  protect 
wildlife  habitat,  existing  vegeta¬ 
tion....;  and  may  be  used  for  noninten- 
sive  recreation".  A  more  recent  Delta 
Recreation  Concept  Plan  indicated  that 
Liv.dsey  Slough  has  recreation  use  of  47 
persons  a  year.  That  plan  gave  no  recre¬ 
ation  use  figures  for  Calhoun  Cut  or 
Barker  Slough.  /4 / 

6.1.1.1.13  Lindsey  Slough,  east  of  the 
Peterson  Ranch  diversion,  and  Cache 
Slough,  west  of  its  confluence  with  Haas 
Slough,  have  been  designated  as  scenic 
areas  in  the  program.  Scenic  areas  are 
defined  as  "those  waterways  or  portions 
of  waterways  and  abutting  lands  including 
levees  which  are  of  lesser  ecological  or 
natural  value  than  natural  areas  or  have 
the  potential  for  enhancement  and  which 
can  support  a  wider  range  of  active 
recreational  activities  without  adverse 
environmental  impact".  Cache  Slough  east 
of  its  confluence  with  Haas  Slough  has 
been  designated  in  the  waterways  program 
as  a  multiple-use  area  which  is  foreseen 
to  accommodate  an  even  higher  intensity 
of  uses  than  scenic  areas. 

6.1.1.1.14  To  avoid  any  potential  policy 
conflict  arising  from  a  North  Bay  Aque¬ 
duct  intake  on  Lindsey  Slough  or  Calhoun 
Cut,  an  alternative  intake  location  has 
been  suggested  on  the  Sacramento  Deep 


♦Statewide  significance  means  the  area  has  such  a  high  environmental  value  that  it 
could  be  a  candidate  for  acquisition  as  a  State  or  Federal  Park,  preserve,  reserve, 
or  wildlife  management  area.  Ill . 


Water  Ship  Channel.  / 5 /  However,  the 
construction  of  the  aqueduct  intake  at 
this  location  would  add  about  5  miles  to 
the  length  of  the  aqueduct,  increasing 
construction  costs,  energy  requirements 
for  pumping,  and  operation  and  mainte¬ 
nance.  In  addition,  the  confluence  of 
the  Ship  Channel,  Cache  Slough,  and  Miner 
Slough  is  considered  a  prime  location  for 
future  water-dependent  industrial 
development.  / 5 /  Development  of  this 
type  near  the  aqueduct  intake  could  have 
adverse  consequences  for  water  quality. 

6.1.1.1.15  Routes  2,  2A ,  4,  5,  6,  and  7 
would  cross  the  Jepson  Prairie  as  defined 
by  the  State  Parks  and  Recreation  Depart¬ 
ment  (Figures  5-4,  6-7  and  6-8  and  Plate 
3b).  Although  the  Route  1  alignment 
skirts  the  "defined"  prairie  along  the 
north,  a  recent  vegetation  survey  indi¬ 
cated  that  this  route  crosses  areas  of 
relatively  undisturbed  grassland  (see 
Appendix  D).  The  area  contains  a  number 
of  species  of  plants  and  animals  which 
have  been  officially  listed  as  threatened 
and  endangered,  including  Solano  grass 
and  the  Delta  green  ground  beetle.  Most 
of  these  species  are  associated  with  the 
many  vernal  pools  that  cover  the  area. 
Construction  of  an  aqueduct  across  any  of 
these  routes  would  at  least  temporarily 
disrupt  this  existing  habitat;  however, 
Route  4  would  be  less  disruptive  due  to 
its  direct  use  of  Creed  Road  as  a  partial 
right  of  way.  Routes  2  and  2A  would  pass 
through  a  more  sensitive  portion  of  the 
Jepson  Prairie  (Plates  3a  and  3b). 

6.1.1.1.16  Another  impact  associated 
with  an  aqueduct  traversing  the  Jepson 
Prairie  and  surrounding  grasslands  would 
be  the  potential  disturbance  to  existing 
domestic  grazing  animals  (i.e.,  sheep, 
cattle).  Sheep  would  be  expected  to  be 
most  disturbed  by  construction  activity, 
particularly  during  the  lambing  season 
(March-Apr i  1 ) .  In  addition,  construction 
of  an  aqueduct  along  Routes  5  or  6  would 
necessitate  removal  of  a  number  of  large 


eucalyptus  trees,  many  of  which  provide 
the  only  significant  shade  for  domestic 
animals  grazing  on  the  surrounding 
lands . 

6.1.1.1.17  All  of  the  alternative  align¬ 
ments  to  the  South  Cordelia  Forebav,  with 
the  exception  of  Route  1,  cross  the 
Suisun  Marsh  (Plates  9a  and  9b).  Route  7 
to  the  South  Cordelia  Forebay  would  cross 
the  Marsh  at  two  locations.  Several 
threatened  and  endangered  species, 
including  the  salt  marsh  harvest  mouse, 
are  either  suspected  or  known  to  inhabit 
the  Marsh  in  these  areas.  Suisun  Marsh 
is  also  protected  by  State  law,  under  the 
jurisdiction  of  BCDC  and  the  County  of 
Solano  (see  Section  2.2.2),  and  has  been 
categorized  into  primary  and  secondary 
management  areas.  Routes  2  through  6  to 
the  North  Cordelia  Forebay  would  avoid 
the  Marsh  altogether  (see  Figure  5-4). 

6.1.1.1.18  The  project  area  is  prolific 
with  known  and  recorded  cultural 
resources,  particularly  archaeological 
sites.  General  areas  of  relatively  high 
archaeological  sensitivity  that  could 
reveal  additional  archaeological  sites 
during  construction  of  the  aqueduct 
include  portions  of  the  Lindsey  Slough 
shoreline  near  the  proposed  intake  loca¬ 
tion,  along  Route  7  near  Denverton 
Slough,  in  the  Suisun  Marsh  area  sur¬ 
rounding  Cordelia  Hill,  and  in  Green 
Valley  (Figures  6-5,  6-6,  6-8,  6-10).  A 
possible  archaeological  site  has  also 
been  identified  in  the  vicinity  of 
Route  2  north  of  Creed  Road  (Figure  6-7). 
Several  historically  significant 
structures  are  located  in  the  project 
area,  including  the  Suisun-Fa  ir field 
Railroad  Station  in  Suisun  City  and  a 
small  redwood  barn  in  Green  Valley 
(Figures  6-5  and  6-10).  Three  specific 
areas  of  potential  conflict  with  proposed 
aqueduct  alignments  and  cultural 
resources  have  been  identified  following 
a  detailed  investigation  (see  Section 
6.4.1  and  Appendix  E). 


6. 1.1.2  Disruption  of  Social 
Environment 

6.1.  1.2.1  Numerous  roadways  and  rail¬ 
roads  would  have  to  be  traversed  during 
construction  of  the  aqueduct  along  any  of 
the  alignments  (Table  6-1).  Although 
many  necessary  crossings  would  occur  in 
rural  areas  or  in  locations  with  very  low 
traffic  levels,  portions  of  all  alterna¬ 
tive  alignments  would  also  pass  through 
some  relatively  congested  urban  areas. 
Construction  of  the  aqueduct  along 
Route  1  would  require  the  highest  number 
of  crossings  and  would  pass  through  the 
longest  stretch  of  urban  area  (Fair- 
field  )  (P  lates  7b  and  8a). 

6.1. 1.2.2  Even  though  the  pipeline  along 
Route  1  would  tunnel  underneath  major 
arteries  and  intersections  in  Fairfield, 
construction  activities  would  create  some 
circulation  problems  requiring  temporary 
rerouting  of  traffic  in  pertain  residen¬ 
tial  areas  (Figures  6-3  and  6-4). 
Depending  on  the  duration  and  type  of 
construction,  collector  streets  crossed 
by  the  aqueduct  would  be  narrowed  to  one 
lane.  Construction  activity  along 
Route  1  adjacent  to  Interstate  80  south¬ 
west  of  Fairfield  would  temporarily 
affect  access  at  Rockville,  Green  Valley, 
and  Suisun  Valley  Roads  (Figure  6-4). 

6.1. 1.2.3  Serious  traffic  impacts  would 
also  be  associated  with  construction  of 
the  aqueduct  along  the  common  alignment 
for  Route  2  through  7  in  Suisun  City 
(Figure  6-10  and  Plates  6b  and  7a).  East 
of  Suisun  City,  construction  activity 
would  affect  traffic  on  Highway  12  both 
because  of  material  and  equipment  trans¬ 
port,  and  because  this  alignment  is 
parallel  to  Highway  12  west  of  Walters 
Road.  Scheduled  widening  of  Highway  12 
in  this  area  may  immediately  precede  the 
period  of  aqueduct  construction.  Within 
Suisun  City,  Florida  Street  would  be  dis¬ 
rupted  as  would  Mulberry,  Alder,  Cedar, 
and  Main  Streets  at  aqueduct  crossing 
locations.  Construction  traffic  on  the 
local  streets  in  Suisun  City  would 


present  additional  problems.  The  Highway 
12  Fairfield  bypass,  if  completed  prior 
to  aqueduct  construction,  would  provide 
some  relief  in  east-west  congestion. 

6.1.  1.2.4  All  alignments  would  require 
crossing  the  Southern  Pacific  Railroad 
mainline  between  the  Bay  Area  and 
Sacramento.  All  alignments  would  also 
cross  the  Sacramento  Northern  line  from 
Sacramento  to  Collinsville  at  least  once. 
The  Southern  Pacific  branch  line  through 
Cordelia  to  Napa  would  be  crossed  bv  all 
alignments  to  the  South  Cordelia  Forebay. 
However,  construction  activity  would  not 
be  expected  to  seriously  disrupt  train 
t  raf  f ic . 

6.1. 1.2.5  In  addition  to  traffic  disrup¬ 
tion,  noise  and  dust  generation  would  be 
associated  with  construction  of  the  aque¬ 
duct.  The  impacts  on  surrounding  areas 
would  be  greatest  through  urban  areas, 
particularly  the  stretch  of  Route  1 
through  Fairfield,  where  residential 
neighborhoods,  a  hospital,  rest  homes, 
and  other  sensitive  receptors  occur  near 
the  proposed  right  of  way  (Figure  6-4). 
People  in  residences  closest  to  aqueduct 
construction  could  be  subjected  to  spo¬ 
radically  high  noise  levels  (up  to  78  dBA 
with  open  windows).  / 8 /  Construction  of 
the  aqueduct  along  Route  1  through 
Fairfield  could  coincide  with  the  devel¬ 
opment  of  the  proposed  linear  park  sys¬ 
tem,  compounding  traffic,  noise,  and  dust 
impacts  (see  Section  6.3,  Cumulative 
Environmental  Effects).  The  first  phase 
of  park  development  is  currently  under 
construction  and  is  scheduled  for  comple¬ 
tion  later  this  year.  DWR  plans  call  for 
mitigation  of  any  adverse  effects  on  the 
linear  park  project.  The  linear  park 
bikeway  could  logically  be  extended 
easterly  to  Peabody  Road  over  the  buried 
North  Bay  Aqueduct. 

6.1.  1.2.6  Noise  and  dust  generated  dur¬ 
ing  aqueduct  construction  would  also  dis¬ 
rupt  residents  of  Suisun  City  in  the 
vicinity  of  the  common  pipeline  right  of 
way  for  Routes  2  through  7.  However,  the 
length  of  disruption  through  this  urban 
area  would  be  considerably  less  than 


that  for  Route  1.  Construction  activity 
associated  with  the  Highway  12  bypass 
could  add  to  the  impact  of  aqueduct 
construction  and  extend  the  degree  of 
impact  on  surrounding  neighborhoods. 
Construction  near  the  Suisun  Elementary 
School  may  cause  temporary  and  sporadic 
noise  increases  and  possible  safety 
problems  to  students  walking  to  and  from 
s  choo 1 . 

6.1. 1.2.7  In  rural  areas  to  the  east  of 
Fairfield  and  Suisun  City,  noise  genera¬ 
tion  could  disturb  sheep  and  other 
domestic  animals  in  the  vicinity  of  con¬ 
struction  work  but  would  have  little 
additional  effect  on  the  sparsely  popu¬ 
lated  area.  Pile-driving  activities 
associated  with  the  construction  of  pump 
stations  on  Cache,  Calhoun  Cut,  or 
Lindsey  Slough  would  be  an  especially 
acute  source  of  noise,  with  noise  levels 
reaching  106  dBA  up  to  50  feet  from  the 
site.  /9/  Dust  generation  would  be  most 
severe  along  portions  of  Route  1  east  of 
Fairfield  and  the  common  alignment  for 
Routes  2  through  7  west  of  Suisun  City, 
where  the  soils  contain  a  relatively  high 
amount  of  fineparticle  silt  (Figures  6-2 
and  6-10).  In  addition  to  dust  genera¬ 
tion,  local  air  quality  would  also  be 
temporarily  degraded  by  construction 
machinery  exhaust.  Although  expected 
emissions  from  the  machinery  would  be 
less  than  1  percent  of  total  Solano 
Countv  vehicular  emissions,  the  diesel 
fumes  could  be  annoying,  particularly 
where  residential  areas  are  close  to  pro¬ 
posed  aqueduct  corridors. 

6.1. 1.2.8  Construction  of  the  aqueduct 
along  the  alternative  alignments  would 
also  require  the  crossing  of  numerous 
utility  and  service  lines.  Route  1  con¬ 
struction,  with  its  extensive  segment 
through  Fairfield,  would  encounter  a 
number  of  minor  water  and  sewer  lines  and 
a  few  relatively  major  ones  (Figure  6-4). 
A  problem  with  crossing  some  of  these 
utilities  could  arise  due  to  the  depths 
they  have  been  placed.  /ID/  Construction 
along  the  common  alignment  through  Suisun 
City,  however,  would  transect  several 


major  utility  corridors,  including  large 
water  and  sewer  mains,  gas  lines,  and 
fuel  lines  (Figure  6-10).  There  are  only 
limited  times  of  the  year  when  the  major 
gas  lines  can  be  shut  down  for  reloca¬ 
tion.  / 1 1 /  In  addition,  Suisun  City  is 
committed  to  relocate  all  of  these  utili¬ 
ties  in  the  near  future  to  coordinate 
with  the  construction  of  the  Highway  12 
bypass.  If  this  construction  precedes 
that  of  the  aqueduct,  these  utilities  may 
have  to  be  relocated  a  second  time. 

6.1. 1.2.9  Other  portions  of  the  align¬ 
ments  which  could  s ign i f icant ly  conflict 
with  utility  corridors  include  major  gas 
lines  in  the  eastern  portion  of  project 
area  as  well  as  southeast  of  Cordelia 
Hill  along  the  common  alignment  for 
Routes  2  through  7  to  the  North  Cordelia 
Forebay  and  two  large  electric  towers 
(230  and  500  KVa)  which  lie  directly  in 
the  proposed  right  of  way  for  Route  6 
along  Creed  Road  (Figures  6-7,  6-10  and 
Plate  5).  Paralleling  Creed  Road  in  this 
vicinity  are  also  telephone  and  electric 
transmission  lines. 

6. 1.1.3  Commitment  of  Resources 

6.1.  1.3.1  Energy  and  land  would  be  the 
principal  resources  committed  during 
construction  of  the  aqueduct.  The  total 
energy  use  required  for  aqueduct  con¬ 
struction  along  the  alternative  align¬ 
ments  would  range  from  1  to  2.5  trillion 
BTU .  The  estimate  includes  both  the 
amount  of  diesel  fuel  required  to  operate 
construction  machinery  and  the  amount  of 
energy  required  to  manufacture  the 
necessary  steel  and  concrete.  Construc¬ 
tion  of  the  aqueduct  along  Routes  1,  3, 
and  7  would  generally  require  more  energy 
due  to  the  longer  length  of  the  pipeline 
needed  for  this  right  of  way. 

6.1.  1.3.2  Land  would  also  be  consumed 
during  construction  of  the  aqueduct.  For 
pipeline  routes,  permanent  changes  in  the 
use  of  the  land  would  occur  onlv  where 
pump  stations  or  other  above-ground 


auxiliary  facilities  are  required. 

On-site  disposal  of  dredged  material  also 
consumes  a  substantial  amount  of  land  in 
the  vicinity  of  intake  locations,  par¬ 
ticularly  on  Calhoun  Cut  and  Cache 
Slough.  Temporary  alteration  of  land  use 
would  occur  in  an  80-foot  wide  right  of 
way  for  a  buried  pipeline  route. 

6. 1.1. 3. 3  A  commitment  of  significant 
resources  would  occur  with  an  alignment 
along  Routes  2  and  2A.  The  Nature  Con¬ 
servancy  has  recently  purchased  1,500 
acres  of  the  Jepson  Prairie  in  the  Dozier 
area  along  the  Sacramento  Northern  Rail¬ 
road  line  with  the  intention  of  maintain¬ 
ing  it  as  an  ecological  preserve.  The 
property  includes  part  of  Calhoun  Cut 
east  of  the  proposed  diversion  points  for 
Routes  2  and  2A .  / 1 2 /  Another  area 
immediately  to  the  south  and  west  of  the 
Nature  Conservancy  property  has  been 
under  consideration  bv  representatives  of 
the  Natural  Land  and  Water  Reserve  System 
within  the  University  of  California. 

6.1.  1.3.4  For  the  open  canal  routes  (2 
and  6)  a  60- foot  wide  right  of  way  corri¬ 
dor  would  constitute  a  permanent  change 
in  existing  land  use.  The  presence  of  an 
open  canal  would  also  permanently  sep¬ 
arate  contiguous  farmland  and  make  it 
more  difficult  to  farm  economically. 

Prime  agricultural  soils  cover  extensive 
areas  that  would  be  traversed  by  the 
alternative  alignments,  particularly 
northeast  of  Fairfield  along  Route  1  and 
west  of  Suisun  Citv  along  the  common 
alignment  for  Routes  2  through  7.  To  the 
extent  that  orchards  and  vineyards  are 
disrupted  during  construction  of  the 
aqueduct,  the  impact  on  agricultural  land 
would  be  more  lasting  since  at  least 
5  years  would  he  required  for  these  crops 
to  resume  full  productivity. 

6. 1.1.4  Planned  Mitigation  Measures 

6.1.  1.4.1  Numerous  mitigation  measures 
that  could  alleviate  some  of  the  poten¬ 
tial  problems  discussed  above  are  inher¬ 
ent  in  or  "built  into"  the  construction 


of  an  aqueduct.  Some  of  the  measures 
performed  as  a  standard  of  practice 
during  construction  include  provisions 
for  special  support  structures  (i.e., 
piles)  for  pipeline  underlain  by  bay  mud, 
installation  of  flexible  piping  and 
joints  at  known  earthquake  fault  cross¬ 
ings,  provisions  for  "blow-off"  valves  at 
all  waterway  crossings,  treatment  of 
clayey  soils  to  reduce  shrink-swell 
potential,  geological  testing  of  levee 
stability  prior  to  placement  of  intake 
and  pump  structures,  and  watering  of 
exposed  soils  during  periods  of  high 
winds.  Other  mitigation  features  alreadv 
incorporated  into  construction  planning 
include  placing  pipeline  entirely  under¬ 
neath  streams  and  waterways  and  tunneling 
the  aqueduct  under  major  roads  and  inter¬ 
sections.  Construction  hours  would  he 
modified  within  urban  areas  to  meet  anv 
applicable  local  noise  standards. 

6. 1.1. 4. 2  The  State  Parks  and  Recreation 
Department  has  stipulated  that  compensa¬ 
tion  acreage  aLong  Routes  2  and  2A  and 
possibly  along  Routes  4,  5,  and  6,  if 
selected,  would  have  to  be  purchased  by 
the  Department  of  Water  Resources  to 
mitigate  adverse  impacts  on  the  Jepson 
Prairie  (see  Section  2.2.5).  Were  the 
aqueduct  to  be  built  on  Route  2  or  2A, 
Parks  and  Recreation  would  request  the 
purchase  of  at  least  3,000  acres  of  the 
surrounding  Jepson  Prairie.  Were  Route 
4,  5,  or  6  chosen,  Parks  and  Recreation 
would  require  test  borings  to  determine 
the  extent  and  nature  of  the  underlying 
claypan  layer  and,  depending  on  the 
results  of  the  borings,  the  purchase  of 
up  to  1,000  acres  of  surrounding  prairie 
might  he  requested. 

6.  1.1.5  Possible  Mitigation  Measures 

6.1.  1.5.1  In  addition  to  those  mitiga¬ 
tion  features  described  above  and 
included  in  current  project  planning, 
several  other  mitigation  measures  should 
be  incorporated  to  further  reduce  the 
adverse  effects  associated  witti  aqueduct 
construction.  Alignments  to  which  the 


iti.gati.on  measures  would  apply  are 
ndicated  in  parentheses. 

Construction  activity  in  stream  areas 
should  employ  special  erosion  control 
measures  to  lessen  the  possibility  of 
increased  sed imentat ion  in  the  streams 
such  as  covering  storage  piles  of  mate¬ 
rial,  controlling  truck  movements  near 
creeks  to  avoid  spilling  material  into 
the  streams,  and  revegetating  graded 
creek  slopes  before  winter  rainfalls, 
(all) 

Revegetate  construction-disturbed  areas 
overlying  pipelines  or  along  canal 
banks  as  quickly  as  possible  to  reduce 
erosion  potential  and  dust  generation. 
Native  vegetation  should  be  employed  to 
the  maximum  extent  practicable,  (all) 

Continue  to  monitor  ground  water  levels 
in  the  vernal  pool  area  to  be  sure  the 
pools  would  not  be  adversely  affected 
by  a  Route  2/2A  alignment.  (Routes  2 
and  2A) 

If  a  canal  is  the  chosen  alternative, 
consult  the  Solano  County  Flood  Control 
and  Water  Conservation  District  and  the 
II.  S.  Army  Corps  of  Engineers  to 
establish  a  detailed  alignment  that 
would  not  interfere  with  floods.  The 
canal  banks  could  be  used  to  retain 
floodwater.  (Routes  A  and  6) 

Determine  the  temporary  and  permanent 
impacts  of  extensive  dewatering  on  the 
ground  water  levels.  If  ground  subsid¬ 
ence  occurs  during  the  construction, 
protect  any  existing  structures  from 
damage  due  to  dewatering.  Solano 
County  and  Suisun  City  could  require 
the  contractor  to  post  a  bond  for  pro¬ 
tection  of  existing  structures.  (all) 

Along  Route  1  within  Fairfield,  limit 
construction  across  traffic  corridors 
to  one  north-south,  and  one  east-west 
street  at  a  time,  if  possible. 

(Route  1) 

Restore  any  disrupted  segment  of  the 
Fairfield  Linear  Park  to  its 


preproject  condition  and  extend  linear 
park  bikeway  over  some  of  the  railroad 
right  of  way  segments  of  Route  1. 

Disrupt  only  one  Interstate  80  access 
road  southwest  of  Fairfield  at  a  time, 
(all  alignments  to  North  Cordelia 
Forebay) 

Avoid  material  transportation  and 
street  movement  of  heavy  equipment 
during  peak  traffic  hours.  (all) 

Coordinate  aqueduct  construction  along 
the  common  alignment  for  Routes  2 
through  7  with  Highway  12  improvements 
between  Marina  Boulevard  and  Walters 
Road  in  Suisun  City.  (Routes  2 
through  7) 

Construction  along  the  common  alignment 
on  Florida  Street  in  Suisun  City  should 
be  done  block-by-block  to  avoid  com¬ 
pletely  limiting  access  for  longer 
periods.  (Routes  2  through  7) 

Consider  tunneling  under  Main  Street  to 
prevent  north-south  traffic  restric¬ 
tions  in  Suisun  City.  (Routes  2 
through  7) 

Construction  near  sensitive  agricul¬ 
tural  areas  should  be  scheduled  during 
the  nongrowing  season.  (Work  during 
the  period  immediately  following 
harvest  would  reduce  potential  particu¬ 
lates  impacts  on  the  crops  while  avoid¬ 
ing  potential  erosion  problems  from 
heavy  rains.  Mali) 

°  Place  gravel  on  temporary  access  roads 
to  reduce  particulate  generation  near 
sensitive  receptors.  (all) 

0  Cover  stock  piles  of  dirt  to  reduce 
particulate  generation  near  sensitive 
areas.  (all) 

Intensive  construction  activities 
through  sheep-grazing  lands  should  be 
avoided  during  March  and  April  to 
minimize  disturbance  to  sheep  during 
lambing  season.  (Routes  2  through  7) 


Compensation  for  any  displaced  riparian 
habitat,  particularly  along  Calhoun  Cut 
and  Lindsey  Slough,  will  be  required  by 
the  fl.  S.  Fish  and  Wildlife  Service  and 
the  California  Department  of  Fish  and 
Game.  (all) 

For  open  canal  alternatives,  animal 
escape  ramps  will  be  required  along 
fenced  areas  by  U.  S.  Fish  and  Wildlife 
Service  and  Department  of  Fish  and 
Game.  (Routes  2  and  6) 

Test  borings  would  be  required  along 
Creed  Road  if  Routes  4,  5,  or  6  are 
selected  to  determine  the  extent  and 
nature  of  the  underlying  clay  pan  layer 
and  to  determine  the  possibility  of  an 
adverse  effect  of  aqueduct  construction 
on  surrounding  vernal  pools.  (Routes 
4 ,  5  and  6 ) 

If  any  archaeological  remains  are 
encountered  during  trench  excavation, 
construction  should  cease  and  a  regis¬ 
tered  archaeologist  or  member  of  the 
Solano  County  Native  American  Organiza¬ 
tion  consulted.  (all) 


6.1.2  OPERATIONAL  IMPACTS 


6. 1.2.1  Impacts  on  Farmland 

Operation  of  the  aqueduct  would  have  a 
few  significant  effects  on  agricultural 
land  use.  After  the  pipeline  is  in 
place,  most  agricultural  uses  would  not 
be  affected  by  its  operation.  However, 
repair  and  maintenance  activity  could 
have  short-term,  localized  effects  simi¬ 
lar  to  initial  construction  impacts  (see 
Section  6.  1.1.3).  Because  permanent 
structures  could  not  be  built  over  the 
pipeline  right  of  way  following  aqueduct 
construction,  irrigation  and  drainage 
facilities  could  be  constrained  in  the 
vicinity  of  the  right  of  way.  This 
effect  could  be  most  significant  along 
the  eastern  portion  of  Routes  1  and  3 


where  more  irrigated  farming  occurs 
(Figure  6-1 ) . 

6. 1.2.2  Impacts  on  Surface  and  Ground 
Water  Supplies/Quality 

6. 1.2.2. 1  The  main  impact  and,  in  fact 
the  primary  purpose  of  the  North  Bay 
Aqueduct,  would  be  to  directly  supplement 
existing  surface  supplies  (and  indirectly 
supplement  ground  water  supplies)  in 
Solano  and  Napa  Counties.  Although  the 
Delta  water  supply  would  be  of  substan¬ 
tially  lower  quality  than  most  existing 
supply  sources,  it  would  still  meet  cur¬ 
rent  State  and  Federal  safe  drinking 
water  standards. 

6.  1.2. 2. 2  Several  water  agencies  sched¬ 
uled  to  receive  North  Bay  Aqueduct  water 
have  expressed  concern  about  the  added 
treatment  costs  that  would  be  associated 
with  the  new  supply  (see  Section  5.8.4). 
The  City  of  Vallejo  has  noted  a  15  per¬ 
cent  higher  alum  requirement  (alum  is 
used  to  help  remove  suspended  solids  from 
drinking  water)  in  its  Travis  AFB  water 
treatment  plant,  which  treats  only  Cache 
Slough  water,  compared  with  its  Fleming 
plant,  which  treats  a  blend  of  Delta 
water  and  Lake  Berryessa  water.  /IT/ 

6. 1.2. 2. 3  Water  agencies  have  a1 so 
expressed  concern  regardin’  d~inkinp 
water  quality,  particularly  ’•espect 

to  total  dissolved  solids  'TT ' 
trihalomethanes,  and  pest.cides.  'id 
on  limited  existing  data,  water  quality 
appears  to  be  somewhat  better  in  Linosey 
Slough  as  compared  with  Cache  Slough. 

The  data  also  indicate  that  water  quality 
in  Cache  Slough  may  be  deteriorating  at  a 
faster  rate  than  in  Lindsey  Slough  (see 
Appendix  C).  Still  another  consideration 
is  the  fact  that  the  watershed  draining 
into  Cache  Slough  is  characterized  bv 
more  intensive  agriculture  and  urban 
development  than  the  Lindsey  Slough 
watershed.  Furthermore,  projections  for 
future  land  use  indicate  that  this  con¬ 
trast  is  likely  to  increase  over  the 
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next  20  years  (see  Section  5.2. 1.3).  The 
City  of  Vallejo  has  noted  a  significant 
increase  in  the  amount  of  suspended 
solids  in  its  existing  water  supply  from 
Cache  Slough.  /14/ 

4.  1.2. 2. 4  The  specific  impact  of  the 
aqueduct  on  the  hydraulics  and  water 
quality  in  intake  sloughs  during  opera- 
t ion  has  been  analyzed  with  the  aid  of 
computer-based  numerical  models  (see 
Appendix  F).  Assuming  that  the  net  Delta 
outflow  remained  the  same  (i.e.,  North 
Bav  Aqueduct  diversions  were  compensated 
for  by  additional  releases  to  the 
Sacramento  River),  water  quality  in  both 
Cache  and  Lindsey  Sloughs  would  actually 
improve  slightly  during  low  flow  summer 
periods  because  better-quality  Sacramento 
River  water  would  be  drawn  more  directly 
into  these  areas.  Water  current  veloci¬ 
ties  in  both  slough  channels  would 
increase  in  an  upstream  direction  to  a 
slight  degree  under  these  same  condi¬ 
tions.  Average  current  velocities  would 
be  expected  to  increase  more  substan¬ 
tially  with  an  intake  on  Calhoun  Cut,  due 
to  its  more  narrow  channel 
conf igurat ion. 

6. 1.2.3  Impacts  on  Delta/State  Water 
Project 

4. 1.2.3.  1  The  maximum  proposed  diversion 
of  115  cfs  for  the  North  Bay  Aqueduct 
would  have  no  signficant  effect  on  net 
Delta  outflow.  The  water  diverted  would 
come  from  high,  excess  flows;  either  by 
direct  diversion  in  winter  when  these 
flows  are  occurring,  or  by  storage  of  the 
excess  flow  for  release  and  diversion  in 
periods  of  lower  flow. 

6.  1.2. 3.2  The  State  Water  Project  oper¬ 
ates  on  a  "pool  concept".  In  this  con¬ 
text,  the  North  Bay  Aqueduct  would  have 
the  effect  of  increasing  the  number  of 
contract  users  who  would  share  the  State 
Water  Project  water  supply  pool.  Recent 
Department  of  Water  Resources  projections 
have  indicated  that  under  dry  period  con¬ 
ditions,  the  State  Water  Project  would 


not  be  able  to  fully  deliver  entitlement 
requests  after  the  early  1980s  (Figure 
6-13).  This  inability  will  be  worsened 
if  the  NBA  is  in  operation.  To  fully 
meet  its  delivery  schedules,  the  SWP  will 
have  to  add  new  facilities  to  increase 
project  yield.  Incremental  cost  of  water 
from  various  of  the  proposed  new  facil¬ 
ities  ranges  from  about  $100  to  $600 
per  acre-foot. 

6. 1.2. 3. 3  Two  Delta  water  projects  have 
been  proposed  in  southern  Solano  County, 
neither  of  which  would  have  a  noticeable 
impact  on  the  North  Bay  Aqueduct.  The 
Suisun  Marsh  project,  the  first  phase  of 
which  has  been  constructed,  involves  a 
plan  to  reverse  the  general  circulation 
patterns  in  Suisun  Marsh  to  help  maintain 
current  water  quality  conditions.  In 
conjunction  with  this  project,  the  possi¬ 
bility  of  enlarging  the  North  Bay  Aque¬ 
duct  to  provide  an  additional  supply  of 
fresh  water  to  the  Marsh  has  also  been 
considered  (see  Section  3. 7.1.2).  PGandE 
is  considering  the  construction  of  a 
coal-fired  power  plant  in  Collinsville 
that  would  use  water  from  Montezuma 
Slough.  However,  this  proposal  has 
recently  been  delayed  for  at  least  two 
years,  primarily  due  to  reduced  demand 
for  electricity. 

6.  1.2. 3.4  Senate  Bill  200,  passed  by  the 
Legislature  and  signed  by  the  Governor  in 
1980,  authorizes  construction  of  the 
Peripheral  Canal  as  part  of  a  comprehen¬ 
sive  program  of  water  conservation  and 
augmentation  of  SWP  water  supplies.  The 
potential  impacts  of  the  operation  of  the 
Peripheral  Canal  were  investigated  with 
the  aid  of  DWR 1 s  Delta  hydraulic  model. 
The  Peripheral  Canal  assumptions  used  for 
the  model  run  were  based  on  the  critical 
year  flow  conditions  for  August  from  DWR 
Bulletin  76.  Other  flow  and  boundary 
conditions  were  as  reported  in  WRE's 
study  for  the  State  Water  Resources 
Control  Board  (Appendix  C).  In  addition, 
the  requirement  for  a  minimum  flow  of 
1,000  cfs  in  the  Sacramento  River  at  Rio 
Vista  (Decision  1485)  were  also  assumed 
in  the  model  run. 
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FUTURE  SWP  SUPPLY  AND  DEMAND  ESTIMATES 


FIG.  6-13 


The  investigation  indicates  a  flow 
reversal  in  the  lower  end  of  Cache  Slough 
due  primarily  to  high  agricultural  with¬ 
drawals  from  the  upper  end  of  Cache 
Slough  and  the  Deep  Water  Channel.  How¬ 
ever,  the  requirement  to  maintain  the 
1,000  cfs  flows  at  Rio  Vista  will  insure 
the  availability  of  good-quality  water 
within  the  region  of  the  North  Bay  Aque¬ 
duct.  Consequently,  the  modeling  study 
does  not  indicate  a  significant  impact  on 
the  hydraulic  water  quality  conditions  in 
the  region  of  the  proposed  diversion 
resulting  from  the  operation  of  the 
Peripheral  Canal. 


6.  I. 2. 3. 5  In  order  to  guarantee  protec¬ 
tion  of  water  quality  in  the  Delta  under 
most  conditions,  DWR  has  taken  several 
recent  actions.  The  State  Water 
Resources  Control  Board,  through  its 
Water  Rights  Decision  1485,  has  estab¬ 
lished  minimum  water  quality  requirements 
(as  measured  by  salinity)  in  specified 
locations  throughout  the  Delta.  Based  on 
information  provided  by  DWR,  Decision 
1485  requires  both  the  State  Water  Proj¬ 
ect  and  the  Central  Valley  Project  to 
maintain  minimum  flows  of  1,000  cfs  at 
Rio  Vista.  In  planning  for  the  State 
Water  Project,  DWR  has  recognized  its 


responsibility  to  prevent  the  degradation 
of  water  quality  in  the  area  per  Decision 
1485  and  has  indicated  its  full  inten¬ 
tions  to  maintain  current  water  quality 
standards  throughout  the  Delta.  In  addi¬ 
tion,  DWR  has  negotiated  agreements  with 
several  Delta  water  agencies,  essentially 
guaranteeing  its  water  quality  during 
operation  of  SWP  facilities  under  most 
conditions.  Since  D-1485,  the  Department 
of  Water  Resources  has  signed  an  agree¬ 
ment  (January  1981)  with  the  North  Delta 
Water  Agency  to  assure  dependable  water 
supply  and  suitable  quality  to  Delta 
water  users.  The  standards  established 
by  D-1485  are  currently  being  maintained 
at  Rio  Vista.  In  addition,  under  opera¬ 
tion  of  the  Peripheral  Canal,  an  agree¬ 
ment  between  DWR  and  the  Department  of 
Fish  and  Game  would  require  specific  flow 
standards  at  Rio  Vista  consistent  with 
the  Standards  of  D-1485. 


6. 1.2.4  Impacts  on  Fish  and  Wildlife 

6.  1.2.4. 1  The  principal  effect  of  the 
diversion  for  the  North  Bay  Aqueduct  on 
fisheries  will  be  to  remove  fish  and 
other  aquatic  organisms  along  with  the 
water.  The  proposed  placement  of  fish 
screens  (3/32-inch  welded  wedge-wire 
slotted  screen)  will  prevent  the  larger 
organisms  from  being  entrained  into  the 
aqueduct  system.  Impingement  of  larger 
organisms  against  the  screens  could 
occur;  however,  the  projected  approach 
velocity  (not  more  than  half  a  foot  per 
second)  at  the  intake,  should  be  low 
enough  to  enable  most  fish  to  swim 
against  the  current. 

6. 1.2. 4. 2  All  king  salmon  fry,  American 
shad  as  small  as  22  mm,  and  striped  bass 
as  small  as  17.6  mm  should  be  excluded 
from  the  aqueduct  by  the  screens.  / 1 5 / 

The  screens  cannot  be  practically 
designed  to  retain  any  smaller  organisms 
since  clogging  would  occur  too  rapidly. 
Many  planktonic  organisms,  including 
smaller  larval  fish,  fish  eggs,  and  small 


invertebrates  such  as  the  opossum  shrimp 
would  readily  pass  through  the  screens 
and  into  the  intake  system. 

6. 1.2. 4. 3  While  the  importance  of 
Lindsey  Slough  as  a  spawning  and  nursery 
ground  has  not  been  established,  some 
small  fish  have  been  collected  there. 

Even  though  no  specific  fish  data  are 
available  for  Cache  Slough  or  Calhoun 
Cut,  it  is  expected  that  these  waterways 
would  be  less  important  as  fishery  areas 
than  Lindsey  Slough.  Lindsey  Slough  fish 
samples  indicated  that  a  relatively  large 
number  of  small  striped  bass  fry,  a  major 
sport  fish  in  the  Delta,  would  pass 
through  the  proposed  fish  screens. 

6. 1.2. 4. 4  Even  if  aquatic  organisms  are 
not  taken  into  the  aqueduct  system,  it  is 
possible  that  the  intake  screens  will 
concentrate  these  organisms  in  the  vicin¬ 
ity  of  the  diversion.  Studies  conducted 
at  other  SWP  diversions  have  shown  that 
predator  species  tend  to  concentrate 
around  fish  release  points  and  consume 
more  prey  items  than  in  normal  areas. 

/ 1 6 /  The  location  of  the  intake  on 
Calhoun  Cut  could  aggravate  this  problem, 
since  the  site  is  at  the  end  of  the 
slough . 

6. 1.2. 4. 5  Periodic  maintenance  dredging 
required  to  keep  the  intake  channels 
clear  would  temporarily  degrade  water 
quality  by  stirring  up  bottom  sediments. 
Although  this  would  be  expected  to  have  a 
relatively  minor,  short-term  adverse 
effect  on  local  aquatic  organisms,  the 
degree  of  impact  would,  in  part,  be 
related  to  the  frequency  and  magnitude  of 
required  dredging  operations. 

6. 1.2. 4. 6  The  implication  of  operation 
of  the  North  Bay  Aqueduct  on  wildlife  in 
eastern  Solano  County  would  be  minor. 
However,  attraction  of  wildlife  to  the 
aqueduct  intake  structures  would  be 
expected  due  to  the  increased  concentra¬ 
tion  of  fish  species  in  these  locations. 
Fish  release  points  would  also  tend  to 


attract  wildlife  predators.  In  the  event 
of  an  open  canal,  wildlife  could  be 
expected  to  make  use  of  this  additional 
water  habitat. 


6. 1.2.5  Energy  Use 

6.  1.2.5.  1  Electrical  power  used  for 
pumping  water  through  the  aqueduct  would 
reach  15  to  20  million  kwh  (0.15-0.19) 
trillion  Btu)  per  year  by  the  year  1990, 
when  use  by  Solano  County  is  expected  to 
reach  full  entitlement  (see  Table  4-1). 

This  maximum  power  use  is  264-351  Kwh/ 
acre-foot  (2. 6-3. 5  million  Btu/acre- 
foot)(see  also  Table  5-7).  This  range  is 
based  primarily  on  overall  route  length 
and  whether  the  use  of  a  canal  or 
pipeline  is  involved.  Among  alignments 
proposed  entirely  as  a  buried  pipeline, 
Route  1  would  require  the  highest  annual 
energy  requirements  and  Route  2  the 
lowest.  The  open  canal  routes,  2  and  6, 
would  use  the  least  energy  during 
operation  because  of  lower  pumping  power 
needs . 

6.  1.2. 5. 2  The  consumption  of  electrical 
power  associated  with  the  North  Bay  Aque¬ 
duct  would  represent  about  a  0.2  percent 
increase  in  the  amount  presently  used  for 
pumping  by  the  State  Water  Project.  Con¬ 
struction  energy  for  the  aqueduct, 
including  the  energy  required  to  manufac¬ 
ture  materials,  would  be  three  to  eight 
times  greater  than  the  annual  operating 
energy,  as  shown  in  Table  6-1.  Substan¬ 
tial  amounts  of  energy  would  also  be 
required  if  off-site  disposal  of  dredge 
spoils  became  necessary,  particularly 
with  an  intake  on  Calhoun  Cut  or  Cache 
Slough . 

6. 1.2. 5. 3  About  75  percent  of  the  elec¬ 
trical  power  used  by  the  project  would  be 
consumed  by  the  Cordelia  pumping  station. 
Almost  all  of  this  power  would  work 
against  gravity,  to  lift  the  water  to  a 
surge  tank  in  Napa  County.  In  contrast, 
the  pumping  station  at  the  diversion 


point  (or  at  Travis  in  the  case  of  Routes 
2  and  6)  would  primarily  work  against 
friction.  Routes  2  and  6,  which  would 
use  a  canal  rather  than  a  pipeline 
between  the  diversion  point  and  the 
Travis  pumping  plant,  would  use  less 
energy  for  pumping.  This  is  primarily 
because  the  open  V-channel  design  of  the 
canal  would  offer  less  friction  and  thus 
require  less  pumping  than  a  pipeline  (see 
Table  6-1).  This  advantage  is  not 
affected  by  the  reduced  energy  use  which 
Route  1  would  require  for  the  secondary 
distribution  system. 

6. 1.2. 5. 4  Pipe  sizes  for  the  proposed 
aqueduct  were  selected  by  DWR  using  the 
capitalized  electrical  power  cost  for 
pumping  derived  from  a  rate  of  $0. 055/kWh 
in  January  1981  with  an  annual  escalation 
rate  of  10  percent  and  an  annual  interest 
rate  of  9.5  percent. 

6. 1.2. 5. 5  The  energy  cost  associated 
with  the  secondary  distribution  system 
from  the  aqueduct  to  the  various  water 
contractors  is  important.  Estimates  of 
energy  cost  for  the  secondary  distribu¬ 
tion  system  to  Vacaville,  Fairfield,  and 
Suisun  City  indicate  a  substantial  sav¬ 
ings  for  Route  1  in  comparison  to  the 
other  more  southerly  routes  (see  Table 
6-1). 


6. 1.2.6  Disposal  of  Dredged  Material 

6. 1.2.6. 1  Maintenance  dredging  to  clear 
intake  channels  could  generate  a  substan¬ 
tial  amount  of  material  requiring  dis¬ 
posal.  Dredging  requirements  for  an 
intake  on  Calhoun  Cut  (Routes  2  and  2 A ) 
would  be  the  greatest  because  of  the 
required  length  and  dimensions  of  the 
channel  (Figure  6-7).  Cache  Slough  in 
the  vicinity  of  the  proposed  intake  for 
Routes  1  and  3  would  also  require  a  sig¬ 
nificant  amount  of  dredging  (Figure  6-1). 
The  existing  intake  structure  cor  the 
City  of  Vallejo  on  Cache  Slough  has 
required  increasingly  frequent  dredging. 
As  a  general  estimate  the  frequency  of 
dredging  required  for  the  North  Ray 


TABLE  6-1 


ESTIMATED  ENERGY  USE  OF  AQUEDUCT 
AND  SECONDARY  DISTRIBUTION  SYSTEMS  IN  1990 

(Trillions  of  Btu) 


ANNUAL  OPERATION 
Electric  Pumping 
Route  1 
Route  2 A 
Route  2 
Route  6 

Routes  3,  4,  5,  7 

CONSTRUCTION 

Diesel  Fuel  and 
Materials 

Route  1 

Routes  2-7 


Aqueduct 

Secondary 

Distribution 

Total 

0.19* 

(19.8  million  Kwh) 

** 

0.01 

.20 

0.16 

(16.3  million  Kwh) 

0.04 

.20 

0.15 

(15.3  million  Kwh) 

0.04 

.19 

0.16 

(16.5  million  Kwh) 

0.04 

.20 

0.17 

(17.6-  18.3  million  Kwh) 

0.04 

.21 

1.0-  2.5***,  +  0.2-  0. 6++  1.2-  3.1 

1,0-  2.5***,  +  0.5-  1 . 3++  1.5-  3.8 


*  Estimates  of  Kwh  supplied  by  DWR  (I  Kwh  =  9,700  Btu). 

**  Based  on  an  assumed  cost  of  5  cents/Kwh  and  Table  4-4.  Includts 
Vacaville,  Fairfield,  and  Suisun  City. 

***  Based  on  estimates  supplied  by  the  DWR. 

+  Estimate  of  energy  costs  of  manufacturing  steel  or  concrete  (CEC,  1979a). 
++  Assumes  the  same  ratio  of  Btu's  to  constuction  cost  as  for  the  project 
and  the  cost  estimate  of  Table  4-4. 

NOTE:  Assumes  Routes  2-7  to  South  Cordelia  Forebay.  Routes  2-  7  to  North 
Cordelia  Forebay  would  have  somewhat  higher  pumping  requirements. 


Aqueduct  at  Cache  Slough  or  Calhoun  Cut 
would  be  approximately  once  every 
5  years.  / 1 7 /  Initial  dredging 
requirements  for  an  intake  on  Lindsey 
Slough  (Routes  4,  5,  6,  and  7)  would  be 
considerably  less  than  that  for  Calhoun 
Cut  or  Cache  Slough  (Figure  6-6).  It  is 
also  probable  that  dredging  frequency 
would  be  less  on  Lindsey  Slough,  with  an 
estimated  frequency  of  once  every  10 
years . 

6.  1.2. 6. 2  DWR  is  investigating  the  pos¬ 
sibility  of  purchasing  land  adjacent  to 
the  proposed  intake  structures  for  the 
storage  and  drying  of  dredged  material. 
The  amount  of  area  needed  for  disposal  of 
dredged  material  would  vary  considerably, 
depending  on  which  intake  is  selected. 

An  intake  location  on  Calhoun  Cut  would 
be  expected  to  require  a  significantly 
greater  amount  of  land  for  disposal  than 
an  intake  on  the  other  sloughs.  After 
drying,  the  material  could  be  used  for 
dike  reinforcement  or  as  a  soil  amend¬ 
ment.  However,  it  is  possible  that 
public  health  considerations  could  limit 
the  degree  to  which  the  dredged  material 
could  be  reused. 

6.  1.2. 6. 3  If  off-site  land  disposal  is 
required,  the  nearest  certified  disposal 
site  would  be  on  the  western  tip  of  Grand 
Island  southeast  of  the  intake  locations. 
This  disposal  site,  which  would  probably 
be  best  reached  by  barge,  is  approxi¬ 
mately  9  miles  from  the  proposed  Lindsey 
Slough  intake  point,  10.5  miles  from  the 
Cache  Slough  intake  point,  and  13  miles 
from  the  Calhoun  Cut  intake  location.  A 
problem  with  this  site,  owned  and  oper¬ 
ated  by  the  Army  Corps  of  Engineers,  is 
that  it  has  uncertain  capacity  to  handle 
amounts  of  more  than  50,000  cubic  yards. 

/ 18/  Another  disposal  site,  almost 
equally  distant  to  the  proposed  intake 
locat  ions  as  the  Grand  Island  site  is  a 
site  north  of  Rio  Vista  owned  by  the 
State  Reclamation  Board.  This  site  has 
more  capacity  than  the  Grand  Island  site 
and  can  be  reached  by  truck.  Since  the 
site  is  controlled  by  a  State  agency, 
this  would  probably  be  the  preferable 
off-site  land  disposal  location  for  North 
Bay  Aqueduct  dredged  material. 


6 . 1 . 2 . 7  Public  Safety 

6. 1.2. 7.1  As  discussed  in  Section  5.10, 
a  number  of  drownings  have  occurred  over 
the  years  in  the  many  miles  of  open  water 
canals  in  California.  These  drcwnings 
have  occurred  despite  the  fact  that  fenc¬ 
ing  is  typically  provided  when  canals 
pass  through  higher-density  urban  areas. 
Routes  2  and  6  of  the  North  Bay  Aqueduct , 
which  would  include  open  canals  from  the 
intake  location  to  the  Travis  pumping 
plant,  would  be  fenced  along  their 
entire  length.  Nevertheless,  some  people 
would  undoubtedly  find  their  way  into  the 
open  canal  segments,  and  a  few  of  these 
might  drown  (perhaps  one  drowning  every  3 
or  4  years  )  . 

6. 1.2. 7. 2  The  buried  pipeline  segments 
of  alternative  alignments  would  present 
little  public  hazard  during  operation. 
However,  above-ground  structures  associ¬ 
ated  with  the  pipeline  (i.e.,  blow-off 
pipes)  could  be  a  safety  hazard  for  chil¬ 
dren  attempting  to  climb  them.  This 
would  be  a  more  significant  problem  in 
urban  areas,  particularly  through  Fair- 
field,  where  the  linear  park  system  along 
the  abandoned  Northern  Sacramento  right 
of  way  seems  certain  to  attract  large 
numbers  of  school-aged  children. 

6 . 1 . 2 . 8  Aes thet ics 


Once  construction  has  been  completed,  the 
visual  consequences  of  the  aqueduct  would 
be  minimal.  Major  above-ground  struc¬ 
tures,  including  pumping  plants,  terminal 
reservoirs  and  the  surge  towers  would  be 
located  in  the  more  sparselv  populated 
rural  portions  of  Solano  County.  The 
Travis  pumping  plant  and  the  40-foot  high 
surge  tower  along  Creed  Road  would  he 
visible  to  travelers  along  Highway  12. 

The  proposed  intake  locations  are  iso¬ 
lated  and  would  not  constitute  a  visual 
intrusion  to  most  County  residents. 


I‘i  1 


6 . 1 . 2 . 9  Planned  Mitigation  Measures 

6. 1.2.9. 1  Mitigation  features  inherent 
in  current  aqueduct  operation  plans  have 
been  mentioned  in  the  preceding  sections. 
To  insure  the  beneficial  effect  on  intake 
slough  water  quality  predicted  by  model¬ 
ing  studies,  DWR  is  committed  to  provide 
for  additional  upstream  releases  from  the 
SWP  to  compensate  for  North  Bay  Aqueduct 
withdrawals.  Any  potential  impacts  on 
total  Delta  outflow  would  also  be 
reduced  by  this  operating  procedure.  In 
addition,  potential  adverse  consequences 
of  the  proposed  Peripheral  Canal  would  be 
further  alleviated  by  water  quality 
agreements  among  DWR  and  various  Delta 
water  agencies. 

6. 1.2. 9. 2  To  minimize  any  damage  to 
fisheries  in  the  intake  sloughs,  fish 
screens  would  be  provided.  The  fish 
screens  have  been  designed  with  a  rela¬ 
tively  fine  mesh  size  and  low  approach 
velocity  to  minimize  entrainment  and 
impingement  of  aquatic  organisms. 

6.  1.2. 9. 3  Impacts  associated  with  the 
disposal  of  dredged  material  could  be 
significantly  reduced  if  on-site  disposal 
to  store,  dry,  and  recycle  the  material 
is  achieved.  However,  the  amount  of 
dredging  required  for  Calhoun  Cut  would 
probably  make  on-site  disposal  unaccept¬ 
able  because  of  the  amount  of  private 
land  which  would  have  to  be  purchased  and 
the  implications  on  the  Jepson  Prairie. 

6.1.2.10  Other  Mitigation  Measures 

In  addition  to  those  mitigation  features 
already  included  in  current  planning, 
several  other  mitigation  measures  will  be 
considered  during  operation  of  the  aque¬ 
duct  to  minimize  any  adverse  environ¬ 
mental  effects. 


Annual  crops  will  be  considered  for 
right  of  way  replanting  following 
aqueduct  construction  to  minimize 
future  maintenance  conflicts. 

Studies  will  be  conducted  in  the  slough 
finally  selected  as  the  diversion  point 
to  obtain  specific  baseline  information 
on  fish  spawning  areas  and  nursery 
grounds  and  their  sensitivity  to  the 
d ivers ion. 

An  investigation  could  be  conducted  of 
the  overall  cost  effectiveness  of 
developing  storage  facilities  for  aque¬ 
duct  water  in  order  to  minimize  the  use 
of  power  for  pumping  during  the  hours 
of  peak  electricity  demand.  For  open 
canal  Routes  2  and  6,  the  peak  hour 
electricity  use  of  the  diversion  point 
pumping  station  may  be  reduced  by 
utilizing  the  top  foot  of  the  5-foot 
deep  canal  as  storage.  The  top  foot  of 
the  canal  would  store  about  15  acre- 
feet  compared  to  the  average  hourly 
flow  of  water  through  the  aqueduct  at 
full  entitlement  of  about 
6.5  acre-feet. 

°  Prior  to  1990,  when  the  aqueduct  would 
be  operating  below  capacity,  the  diver¬ 
sion  point  pumping  station  should  be 
operated  primarily  during  the  hours  of 
high  tide  to  reduce  the  elevation  the 
water  must  be  pumped  into  the  canal  and 
minimize  energy  consumption. 

°  Conduct  comprehensive  water  quality 
studies  (i.e.,  inorganic  and  organic 
chemicals)  in  Cache  and  Lindsey  Sloughs 
in  the  vicinity  of  the  proposed  intake 
locations  to  fully  determine  compara¬ 
tive  suitability  as  a  current  and 
future  drinking  water  source.  Organic 
chemical  levels  and  sediment  loadings 
should  be  parameters  of  particular 
concern . * 


*DWR  has  recently  indicated  an  intention  to  conduct  a  one-year  water  quality 
sampling  program  in  several  locations  of  Cache  and  Lindsey  Sloughs.  / 1 8 / 


6.2  SECONDARY  ENVIRONMENTAL  EFFECTS 


6.2.1  RELATIONSHIP  OF  WATER  SUPPLY  TO 
POPULATION  GROWTH 

6. 2.1. 1  The  provision  of  additional 
water  supply  in  an  area  where  it  would 
eventually  become  limited  can  have  a 
direct  effect  on  population  growth.  If 
economic  conditions  are  favorable, 
removal  of  the  water  supply  constraint  by 
developing  new  sources  of  supply  or  sig¬ 
nificantly  reducing  demand  would  permit 
additional  population  growth.  The  degree 
of  this  population  growth  would  depend  on 
a  variety  of  local  and  regional  factors, 
particularly  local  attitudes,  policies, 
or  regulations  regarding  growth 
management . 

6.2.  1.2  The  magnitude  of  the  effect  on 
population  growth  of  an  increment  to 
water  supply  depends  on  the  level  of 
demand  for  residency  in  the  area  that 
receives  the  new  supply  and  the  presence 
or  lack  of  other  controlling  factors, 
such  as  land  availability,  dwelling  unit 
vacancy  rate,  availability  of  sewer  ser¬ 
vice,  and  the  growth  policies  of  local 
government . 

6.2. 1.3  Napa  County  and  some  of  its 
incorporated  cities  have  growth  manage¬ 
ment  policies  that  could  temper  any 
impetus  the  North  Bay  Aqueduct  might  give 
to  population  growth.  A  ballot  initia¬ 
tive  approved  by  Napa  County  voters  in 
November  1980  requires  the  Board  of 
Supervisors  to  adopt  a  growth  management 
system  no  later  than  August  1981.  Under 
this  system,  which  derives  from  the 
county  general  plan,  growth  would  be 
limited  to  a  late  comparable  to  the  rate 
of  increase  in  other  Bay  area  counties, 
or  1  percent  annually,  whichever  is 
lower.  However,  the  City  of  Napa 
recently  removed  residential  development 
controls. 


6.2. 1.4  In  Solano  County,  adopted 
general  plans  also  project  a  desired 
level  of  growth  which,  in  general,  is 
controlled  less  rigidly  than  in  Napa 
County.  These  plans  assume,  among  other 
things,  the  availability  of  future  North 
Bay  Aqueduct  water  supply.  Limitations 
on  discharge  of  sewage  treatment  plant 
effluent  may  affect  the  outlook  for 
growth  in  Solano  County,  but  local 
officials  are  working  on  this  problem, 
and  a  solution  satisfactory  to  the 
Regional  Water  Quality  Control  Board  may 
be  expected. 

6.2.2  ENVIRONMENTAL  CONSEQUENCES  OF 
GROWTH 


6.2.2. 1  Population  growth  inevitably 
affects  the  environment.  Congested 
roads,  dirtier  air,  more  noise,  and 
strains  on  public  services  may  be 
expected.  The  extent  to  which  these 
problems  are  anticipated  largely  deter¬ 
mines  the  severity  of  their  overall 
impact  . 

6. 2. 2. 2  Environmental  effects  of  growth 
may  be  placed  in  three  categories.  In 
the  first  category,  impacts  would  be  gen¬ 
eral  lv  proportional  to  growth.  These 
types  of  impacts  would  include  exposure 
to  seismic  hazards,  energy  and  land  con¬ 
sumption,  total  vehicle  miles  traveled, 
regional  air  quality  degradation,  and 
most  social  and  economic  factors  (e.g., 
construction  industry  stimulation). 

In  the  second  category,  impacts  would  be 
proportional  to  population  growth  which 
occurs  only  in  certain  areas.  Among 
these  impacts  would  be  exposure  to  flood¬ 
ing  hazards,  conversion  of  prime  agricul¬ 
tural  soils,  and  many  ecological  effects. 
In  the  final  category,  effects  would  be 
entirely  site-specific,  such  as  archaeo¬ 
logical  resources  and  threatened  and 
endangered  species. 


6. 2. 2. 3  In  Solano  County  projected  popu¬ 
lation  growth  would  largely  center  in  the 
incorporated  iurisdict ions  of  Suisun 
City,  Fairfield  (including  Cordelia)  and 
Vacaville.  Additional  population  in 
these  areas  would  substantially  increase 
traffic  congestion  (particularly  prior  to 
completion  of  the  Highway  12  Bypass), 
elevate  ambient  noise  levels  throughout 
the  area,  and  generally  diminish  the  open 
space  and  wildlife  values  of  lands  now 
comprising  the  urban  fringe.  Development 
in  Suisun  City  would  also  put  additional 
pressure  on  the  adjacent  Suisun  Marsh, 
although  recent  establishment  of  the 
Marsh  as  a  preserve  should  provide  sub¬ 
stantial  buffering  and  protection.  Urban 
expansion  projected  for  Cordelia  and 
Green  Valley  is  likely  to  conflict  with 
the  archaeological  sensitivity  of  the 
area.  In  the  era  of  budget  limitations, 
public  services  in  this  area,  particu¬ 
larly  schools,  would  have  to  struggle 
even  more  vigorously  to  keep  pace  with 
increasing  demand. 

6. 2. 2. 4  Where  additional  development 
would  occur  in  northeast  Fairfield  and 
western  Suisun  City,  some  prime  agricul¬ 
tural  land  would  be  taken  out  of  cultiva¬ 
tion.  The  loss  of  prime  agricultural 
land  by  urban  encroachment  has  become  an 
increasingly  critical  issue  in  California 
and  throughout  the  nation.  Local  regu¬ 
latory  mechanisms  to  control  prime  agri¬ 
cultural  land  conversion  in  Solano  County 
are  limited.  The  extent  to  which  prime 
agricultural  soils  will  be  permanently 
lost  to  urban  development  over  the  next 
20  years  in  the  County  will  depend  on  a 
variety  of  factors,  including  local 
economics,  other  developmental  con¬ 
straints,  and  the  presence  of  any  addi¬ 
tional  regulatory  controls. 

6. 2. 2.5  In  Napa  County,  although  prob¬ 
lems  similar  to  those  discussed  above 
will  be  apparent,  population  growth  is 
projected  to  continue  at  much  more  modest 
levels.  F.xisting  local  growth  control 
ordinances  and  land  use  restrictions 
(e.g.,  establishment  of  an  agricultural 
preserve)  should  enable  a  more  easily 
managed  scenario  of  environmental 

ch  ange  . 


6.2.3  GROWTH  INDUCEMENT  ATTRIBUTABLE  TO 
THE  PROPOSED  ACTION 


6. 2. 3.1  The  purpose  of  building  the 
North  Bay  Aqueduct  would  be  to  supply 
municipal  and  industrial  water  to  meet 
demands  that  are  expected  to  develop  in 
Solano  and  Napa  Counties  due  to  growth  in 
the  population  and  economy  there. 

Whether  the  added  water  supply  would 
include,  enable  or  merely  facilitate  such 
growth  depends  on  point  of  view. 

6. 2. 3. 2  With  the  maximum  North  Bav  Aque¬ 
duct  supply  of  42,000  acre-feet  per  year, 
urban  growth  in  fulfillment  of  current 
projections  for  Solano  County  (Table  6-2) 
would  not  be  constrained.  At  the  per 
capita  use  rate  implied  bv  the  demand 
estimates  in  Table  3-2  (0.143  ac-ft  per 
person  per  year  in  Solano  Countv),  the 
additional  42,000  ac-ft  of  water  could 
support  a  population  increase  of  about 
243,000  people,  which  is  close  to  the 
increase  projected  for  the  period  1980  to 
2020. 

6. 2. 3. 3  The  North  Bay  Aqueduct  supply 
also  would  support  projected  growth  in 
Napa  County.  Applying  the  per  capita  use 
rate  implied  by  Table  3-2  (0.186  ac-ft 
per  person  pear  year  in  Napa  Countv)  to 
the  net  new  water  supply  provided  hv  the 
North  Bay  Aqueduct  (17,500  ac-ft)  gives 
an  indication  that  the  additional  water 
could  support  a  population  increase  of 
about  94,000  people,  which  is  close  to 
the  increase  projected  for  the  period 
1980  to  2020. 

6. 2. 3. 4  Lack  of  water  could  retard 
growth  that  would  otherwise  occur,  pro¬ 
vided  water  is  more  available  in  alterna¬ 
tive  locations.  With  the  present  popula¬ 
tion  and  level  of  industrial  development, 
the  existing  water  supplies  for  Solano 
and  Napa  are  already  spread  relatively 
thin  compared  to  other  areas  in 
California;  so  without  a  new  supplv, 
water  could  become  a  factor  controlling 
growth,  probably  by  the  mid-1980s. 

6. 2. 3. 5  It  should  be  noted  that  opera¬ 
tion  of  the  North  Bav  Aqueduct  at  its 
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Source:  State  Department  of  Finance 


maximum  physical  capacity  could  result  in 
a  theoretical  maximum  total  water  supply 
of  about  76,000  acre-feet /year .  This 
means  that  it  is  hypothetical!'  possible 
that  an  additional  13,500  acre-feet  of 
water  could  be  made  available  to  Napa 
and/or  Solano  Counties.  Such  a  circum¬ 
stance  would  enable  support  of  a  greater 
number  of  persons.  However,  this  situa¬ 
tion  is  only  hypothetical  and  would  be 
tempered  hv  existing  regulatory  con¬ 
st  taints  as  well  as  actual  operational 
1 imitat ions . 


6.3  CUMULATIVE  ENVIRONMENTAL  EFFECTS 


6.3.1  Several  major  proposed  or 
in-progress  public  works  projects  in 
Solano  County  could  interact  with  and 
compound  the  environmental  effects  of 
North  Bay  Aqueduct  construction  and 
operation  These  projects  would  include 
the  City  of  Vacaville's  plans  to  relocate 
its  existing  waste  water  discharge,  the 
Highway  11!  bvpass  project,  and  the  City 
of  Fairfield's  Linear  Park. 

6.3.2  The  City  of  Vacaville  has 
expressed  concern  over  possible  conflicts 
between  its  sewage  treatment  and  disposal 
facilities  and  the  North  Bay  Aqueduct. 
Vacaville's  existing  sewage  discharge  in 
Alamo  Creek,  a  tributary  to  Cache  Slough, 
was  ordered  by  the  State  to  be  removed 
unless  expensive  improvements  to  the 
treatment  plant  are  undertaken.  The 
removal  order  followed  concern  by  the 
City  of  Vallejo,  which  has  an  existing 
drinking  water  intake  on  Cache  Slough, 
over  degradation  of  water  quality  due,  in 
part,  to  the  upstream  sewage  discharge. 
The  most  cost-effective  solution  to  the 
problem  for  Vacaville  would  be  to  relo¬ 
cate  its  discharge  to  Barker  Slough,  a 
tributary  to  Lindsey  Slough.  Vacaville 
would  consequently  prefer  that  the  North 
Bay  Aqueduct  have  its  intake  on  Cache 
Slough  to  avoid  any  future  conflicts  with 
its  sewage  disposal .  / 2 3 / 

6.3.3  Construction  on  the  long-planned 
Highway  12  bypass  through  the  redevelop¬ 
ment  area  of  Fairfield  has  recently 


begun.  Potential  construction  conflicts 
with  the  North  Bay  Aqueduct  (Routes  2 
through  7)  and  the  bypass  would  include 
disruption  to  recently  relocated  major 
utility  lines  and  compounding  or  extend¬ 
ing  the  period  of  general  construction 
impacts . 

6.3.4  The  construction  of  Fairfield's 
Linear  Park  system  has  also  begun,  with 
Phase  I  from  the  Solano  Mall  to  the  Com¬ 
munity  College  currently  being  developed. 
Phases  II  and  III  of  the  park  system  over 
the  remaining  stretches  of  the  old  aban¬ 
doned  Northern  Sacramento  Railroad  right 
of  way  are  scheduled  to  be  completed  in 
the  next  few  years.  Construction  of  the 
North  Bay  Aqueduct  along  Route  1  would 
disrupt  the  Phase  I  segment  of  the  Linear 
Park  and  possibly  Phases  II  and  III,  with 
the  consequence  of  extending  and/or  com¬ 
pounding  the  noise,  dust,  and  other 
impacts  on  adjacent  neighborhoods  (see 
Sect  ion  6 . 1 .  1 . 2  ) . 

6.3.5  The  North  Bay  Aqueduct  diversion 
would  add  to  the  already  complex  problem 
of  water  quality  management  in  the  Delta, 
and  it  would  increase  the  number  of 
people  dependent  on  water  supply  from  the 
Delta.  DWR  must  manage  all  its  facili¬ 
ties  affecting  the  Delta  to  meet  the 
water  quality  standards  of  the  State 
Water  Resources  Control  Board. 

6.3.6  The  Corps  of  Engineers  is  planning 
to  deepen  the  deep  water  ship  channels  to 
Sacramento  and  Stockton.  Neither  project 
would  have  a  significant  effect  on  water 
currents  in  the  vicinity  of  the  prospec¬ 
tive  North  Bay  Aqueduct  diversion 
points . 

6.4  SUMMARY  OF  ENVIRONMENTAL  EFFECTS: 

ALTERNATIVE  ALIGNMENT  ANALYSIS 


6.4.1  An  overview  of  the  expected  envir¬ 
onmental  effects  along  the  alignment  cor¬ 
ridors,  and  their  relative  magnitude,  is 
presented  in  Table  6-3.  In  manv 
instances  there  would  be  substantial  dif¬ 
ferences  between  the  alternative 
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ALTERNATIVE  ALIGNMENTS:  ENVIRONMENTAL  IMPACT  AND/OR  CONSTRAINTS  MATRIX 
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rated  in  lower  right  corner. 


forebay  alternate  route  (Routes 
ibution  of  maximum  entitlement 


alignments  as  to  the  degree  of 
environmental  impact  anticipated. 

6.4.2  Geologic  hazard  and  flooding 
potential  would  not  be  substantially  dif¬ 
ferent  between  the  possible  alignments. 
However,  alignments  which  avoided  tra¬ 
versing  areas  underlain  by  bay  mud 
(Route  1  and  the  North  Cordelia  Forebay 
alternative  for  Routes  2  through  6)  would 
require  less  expensive  construction  tech¬ 
niques  and  would  be  generally  less  sus¬ 
ceptible  to  seismic  hazards. 

6.4.3  All  of  the  alternative  alignments 
would  require  numerous  stream  and  slough 
crossings,  although  most  streams  are  dry 
during  a  good  part  of  the  year. 

Routes  1  and  7  would  require  the  most 
crossings  with  the  latter  alignment 
intersecting  two  perennial  streams  and 
the  upper  reaches  of  one  slough.  The 
common  alignment  for  Routes  2  through  7 
to  the  South  Cordelia  Forebay  would 
require  the  crossing  of  Cordelia  Slough 
in  the  primary  management  area  of  the 
Suisun  Marsh  (Plate  9b).  The  common 
alignment  through  Suisun  City  (Routes  2 
through  7)  would  also  cross  an  approxi¬ 
mately  20-foot  deep  channel  near  Florida 
Street  in  the  eastern  portion  of  the 
City. 

6.4.4  The  alternative  alignments  for 
Routes  2  and  2A  have  the  greatest  poten¬ 
tial  for  disturbance  to  the  Jepson 
Prairie.  The  Prairie  in  the  vicinity  of 
the  proposed  intake  for  these  two  routes 
is  in  a  more  natural  state  than  other 
potential  aqueduct  locations  farther 
south  (Routes  4,  5,  and  6).  Construction 
of  the  aqueduct  in  this  area  would  have  a 
highly  significant  impact  because  of  the 
extensive  modifications  required  for 
Calhoun  Cut  and  because  additional  access 
roads  would  have  to  be  built  to  allow 
construction  and  maintenance  vehicles  to 
reach  the  area.  The  alignments  for 
Routes  4,  5,  and  6  along  Creed  Road  would 
not  impact  the  Jepson  Prairie  to  the 
extent  that  Routes  2  and  2A  would  because 
an  access  road  is  already  provided  (Creed 
Road)  and  the  area  has  already  been 
somewhat  disturbed.  Although  Routes  1 


and  3  to  the  north  were  originally 
designed  to  avoid  the  defined  Jepson 
Prairie,  they  actually  traverse 
significant  areas  of  native  grassland 
(see  Appendix  1) )  . 

6.4.5  The  effects  of  the  aqueduct  diver¬ 
sion  on  intake  slough  hydraulics  and 
water  quality  would  be  slight  and  in  the 
case  of  water  quality  would  be  beneficial 
( see  Append ix  F ) . 

6.4.6  Although  the  significance  of  the 
aqueduct  diversion  on  the  entrainment 
and/or  impingement  of  anadromous  fish 
using  the  intake  slough  is  difficult  to 
quantify  because  of  limited  data  on  cur¬ 
rent  fish  usage,  it  would  be  expected 
that  Lindsey  Slough  would  be  slightly 
more  sensitive  to  this  effect  (see  Sec¬ 
tion  6.  1.2.4).  Routes  2  and  2A  would  be 
the  most  highly  sensitive  to  the  distur¬ 
bance  of  unique  ecological  communities  in 
Solano  County,  particularly  if  the  alter¬ 
native  route  to  South  Cordelia  Forebav 
through  Suisun  Marsh  is  considered.  The 
Jepson  Prairie  and  Suisun  Marsh  would  be 
the  ecological  communities  of  most  impor¬ 
tance.  Sensitivity  to  the  possible  pres¬ 
ence  of  endangered  or  threatened  species 
would  also  be  highest  for  Routes  2  and 
2A.  Results  of  a  biological  assessment 
to  determine  the  range  and  distribution 
of  unique  plant  and  animal  species  in  the 
vicinity  of  the  proposed  alignments  are 
attached  as  Appendix  0. 

6.4.7  Estimated  initial  dredging 
requirements  indicate  that  constructing 
an  intake  on  Calhoun  Cut  (Routes  2  and 
2A)  would  require  the  most  extensive 
excavation.  Approximately  168,000  cubic 
yards  of  material  along  an  approximate 
3-mile  reach  would  have  to  be  dredged  to 
accommodate  an  intake  at  this  location. 

\n  intake  on  Cache  Slough  (Routes  1  and 
3)  would  also  require  a  substantial 
amount  of  initial  dredging  (30,000  cubit 
yards  along  a  1/2  mile  distance)  but 
significantly  less  than  that  for  Calhoun 
Cut.  An  intake  on  Lindsev  Slough  (Routes 
4,  6,  6,  and  7)  would  require  a  rela¬ 
tively  nominal  amount  of  initial 


dredging  (300  cubic  yards).  Disposal  of 
dredge  spoils  would  be  a  significant  con¬ 
cern  and,  if  on-site  disposal  is  desired, 
could  have  substantial  additional  acreage 
requirements  at  the  intake  locations. 
Maintenance  dredging  requirements,  both 
in  frequency  and  quantity,  would  also  be 
expected  to  be  higher  for  Calhoun  Cut  and 
Cache  Slough  than  for  Lindsey  Slough. 

6.4.8  Preliminary  field  reconnaissance 
and  literature  review  indicates  that 
Routes  2  and  2A  are  the  most  highly  sen¬ 
sitive  to  the  possible  presence  of 
archaeological  and  other  cultural 
resources.  Routes  2  through  7  to  the 
South  Cordelia  Forebay  are  almost  equally 
sensitive.  Route  1  is  somewhat  less 
sensitive  with  regard  to  these  resources. 
A  detailed  archaeolog ica l  survey  of 
several  of  the  alternative  alignments 
(Routes  1,  4,  and  6)  is  presented  in 
Appendix  E.  This  survey  revealed  that 
Routes  4  and  6  would  potentially  conflict 
with  three  sites  of  archaeological  or 
historical  significance  while  Route  1 
would  conflict  with  two  sites. 

6.4.9  All  of  the  alignments  traverse 
portions  of  prime  agricultural  land. 
Routes  2  and  6  would  have  the  most  sig¬ 
nificant  and  long-term  impact  on  farmland 
due  to  the  permanent  easement  require¬ 
ments  of  the  open  canal  segment.  The 
open  canal  alignments  would  also  have  the 
effect  of  visually  and  functionally 
dividing  the  farmland  through  which  they 
would  pass.  This  could  hamper  agricul¬ 
tural  operations.  Routes  l  and  3  could 
also  have  a  relatively  high  impact  on  the 
farmland  through  which  they  would  pass 
because  of  potential  disturbance  to  irri¬ 
gation  and  subsurface  drainage  systems  in 
agricultural  areas  west  of  Cache  Slough. 
Route  4  would  have  the  lowest  relative 
impact  on  farmland  because  it  would  make 
use  of  the  existing  Creed /Robinson  Road 
right  of  way.  Even  considering  the  pos¬ 
sible  construction  impacts  of  the  aque¬ 
duct  on  adjacent  agricultural  operations, 
the  most  significant  potential  threat  to 
prime  agricultural  land  in  Solano  County 
would  be  created  by  the  population  growth 
that  the  additional  aqueduct  water  supply 
would  enable  (see  Section  6.2.2). 


6.4.10  Numerous  roadways  and  railroad 
lines  would  have  to  be  crossed  by  all  of 
the  alternative  alignments.  Although  all 
major  crossings  would  be  tunneled  under, 
the  potential  for  traffic  disruption  in 
urban  areas  would  still  be  substantial. 
Route  1,  with  its  extensive  length 
through  the  urbanized  areas  of  Fairfield, 
would  have  the  highest  potential  for 
impacts  to  roadway  crossings  and  traffic 
disruption  in  general.  Route  7  would 
also  have  a  high  impact  in  these  regards, 
largely  because  it  would  require  crossing 
Highway  12  three  times.  The  common 
alignment  (Routes  2  through  7)  through 
Suisun  City  would  also  have  the  potential 
for  significant  traffic  disruption, 
particularly  if  the  timing  of  aqueduct 
and  Highway  12  bypass  construction  does 
not  coincide. 

6.4.11  Noise,  dust,  and  other  "typical" 
construction  impacts  would  similarly  be 
most  noticeable  for  Route  1.  The  esti¬ 
mated  duration  of  construction  for  the 
segment  of  Route  1  through  Fairfield  (9 
months)  and  the  presence  of  several 
highly  sensitive  receptors  (hospital, 
rest  home)  increases  the  overall  severity 
of  impact  for  this  alignment.  The  common 
alignment  through  Suisun  City  (Routes  2 
through  7)  would  also  cause  considerable 
noise  and  dust  annoyances,  although  the 
duration  of  construction  through  this 
urban  area  would  be  substantially  less 
than  that  For  Route  1. 

6.4.12  Significant  utility  conflicts 
would  also  be  evident  along  the  alignment 

orridors  (see  Section  6.1. 1.2).  Route  1 
would  require  the  crossing  of  a  consider¬ 
able  number  of  minor  water  and  sewer 
lines  through  Fairfield,  a  few  of  which 
could  cause  some  problems  ’-acause  of 
their  depth  of  placement.  Major  utility 
crossings  and  relocations  would  charac¬ 
terize  the  common  alignment  for  Routes  2 
to  7  through  Suisun  City.  In  addition, 
Route  6,  and  possibly  Route  6,  would  also 
require  significant  alteration  to  avoid 
two  large  above-ground  electric  transmis¬ 
sion  towers  located  within  their  proposed 
rights  of  wav  south  of  Creed  Road. 
Numerous  gas  lines  along  Creed  Road  could 
also  pose  a  problem  during  aqueduct 
cons  f  rue  t  ion. 


i 


6.4.13  A  potential  conflict  with  the 
City  of  Vacaville's  existing  waste  water 
discharge  would  occur  for  all  alignments 
that  would  intake  on  Calhoun  Cut  or 
Lindsey  Slough.  Vacaville  is  exploring 
the  possibility  of  relocating  its  current 
discharge  in  Alamo  Creek  to  Barker 
Slough,  a  tributary  of  Lindsey  Slough,  to 
eliminate  the  necessity  of  improving  its 
waste  water  treatment  system  to  an 
ulvanced  level.  Because  the  City  of 
Vallejo  already  has  a  drinking  water 
intake  on  Cache  Slough  it  has  been  sug¬ 
gested  that  the  most  logical  intake  for 
the  North  Bay  Aqueduct  would  be  in  this 
same  area.  /24/ 

4.4.14  The  public  safety  hazard  of  the 
aqueduct  would  be  minor  for  any  of  the 
pipeline  alignments.  The  open  canal 
alternatives  (Routes  2  and  6)  would  have 
potential  for  loss  of  life  through  drown¬ 
ing.  Above-ground  structures  (e.g., 
blow-off  pipes)  associated  with  pipeline 
portions  of  alternative  alignments  could 
also  be  a  safety  problem,  particularly 
where  these  alignments  pass  through  urban 
areas . 

6.4.15  For  a  project  with  the  magnitude 
of  the  North  Bay  Aqueduct,  regulatory  and 
jurisdictional  involvement  will  be  sub¬ 
stantial  regardless  of  which  alignment  is 
selected.  However,  some  distinction  in 
the  degree  of  involvement  can  be  made. 

For  example,  alignments  which  would  cross 
any  portion  of  the  Suisun  Marsh  or  a 
primary  management  zone  of  the  Marsh 
would  require  a  permit  from  the  Bay  Con¬ 
servation  and  Development  Commission 
(BCDC).  The  need  for  this  permit  would 
bring  into  the  regulatory  process  a 
number  of  additional  State  and  local 
agencies  which  typically  review  BCDC 
permit  applications  (see  Section  7.2.2). 
The  resulting  delay  in  the  processing  of 
a  formal  application  could  result  in  sig¬ 
nificant  cost  escalations  for  the  aque¬ 
duct.  Route  l  as  well  as  Routes  2 
through  6  to  the  North  Cordelia  ForeTiav 
would  entirely  avoid  the  Marsh  and, 
hence,  the  added  regulatorv  involvement. 


6.4.16  Another  regulatory  delay  could 
occur  with  the  selection  of  Routes  2  or 
2A  through  the  "core"  of  the  Jepson 
Prairie.  Negotiations  to  achieve 
compensation  could  delay  aqueduct 
construction  resulting  in  higher  total 
costs.  In  addition,  selection  of  Routes 
2  or  2A  presents  the  possibility  of  a 
lawsuit  by  a  number  of  interested  and 
concerned  environmental  organizations. 

6.4.17  Estimated  construction  costs  for 
the  aqueduct  would  be  highest  for 
Route  3,  primarily  because  of  the  extra 
pipeline  length  required  for  this  align¬ 
ment.  Routes  1,  4,  5,  and  7  would  cost 
somewhat  less  to  construct;  Routes  2,  2A, 
and  6  would  be  even  less  expensive.  Con¬ 
struction  costs  for  secondary  transport 
systems  to  deliver  aqueduct  water  to  the 
water-contracting  agencies  in  Solano 
County  would  be  substantially  less  for 
Route  1  than  for  the  other  alignments. 
This  is  primarilv  because  Route  1  is 
closer  to  existing  water  transport  and 
treatment  facilities  in  Vacaville,  Suisun 
City,  and  Fairfield.  When  total  con¬ 
struction  costs  (aqueduct  and  secondary 
transport  systems)  are  considered, 

Route  3  remains  the  most  expensive  align¬ 
ment  to  build  with  Routes  1,  2,  2A,  and  6 
being  the  least  expensive. 

6.4.18  Annual  operation  and  maintenance 
costs  would  be  highest  for  Route  1, 
reflecting  substantial  energy  require¬ 
ments  for  pumping.  Routes  3,  4,  5,  and  7 
would  have  somewhat  lower  annual  opera¬ 
tion  and  maintenance  costs,  although 
energy  costs  for  these  alignments  ti  the 
North  Cordelia  Forebav  would  be  somewhat 
higher.  Routes  2  and  6  would  have  some¬ 
what  lower  energy  requirements  because 
they  could  take  advantage  of  gravity  I  lew 
through  the  open  canal  segments.  Route  1 
has  a  distinct  advantage  over  the  other 
alignments  under  consideration  with 
respect  to  the  cost  to  pump  water  from 
the  aqueduct  to  existing  water  treatment 
and  distribution  facilities  in  Vacaville, 
Fairfield,  and  Suisun  Citv.  Estimated 
operation  and  maintenance  costs  do  not 
take  into  account  the  added  expense  of 
maintenance  dredging  and  disposal,  whiti 


would  be  subs tant ial  ly  higher  with  an 
intake  on  Calhoun  Cut  or  Cache  Slough  as 
compared  with  Lindsey  Slough. 


Route  4)  and  would  have  a  higher 
potential  for  disruption  of  existing 
utilities  along  Creed  Road. 


6.5  PREFERRED  AQUEDUCT  ALIGNMENTS* 

6.5.1  From  the  preceding  environmental 
analysis,  and  a  review  of  the  information 
presented  in  Figures  6-1  through  6-11  and 
Table  6-3,  two  alignments  have  been 
selected  as  preferred  for  the  construc¬ 
tion  of  the  North  Bay  Aqueduct.  Routes  1 
and  4  (to  the  North  Cordelia  Forebay) 
would  best  minimize  adverse  environmental 
effects  in  Solano  County  and  provide  the 
most  efficient  use  of  available 
resources.  Through  input  received  during 
public  review  of  this  Draft  EIR/ES  and 
more  detailed  analysis  of  several  envir¬ 
onmental  factors  suggested  by  this  study, 
one  preferred  route  will  be  discussed  in 
the  Final  EIR/ES. 

6.5.2  Routes  3  and  7  were  not  considered 
as  environmentally  desirable  alternative 
alignments  because  of  the  longer  required 
length  of  the  aqueduct,  impacts  on  the 
Jepson  Prairie  (even  though  they  were 
designed,  in  part,  to  avoid  the  Prairie), 
and  a  significantly  higher  total  cost  to 
construct  and  operate.  Routes  2  and  2A 
are  not  considered  further  in  this  report 
because  of  the  significant  implications 
on  the  Jepson  Prairie  (and  associated 
rare  and  endangered  species),  conflicts 
with  the  des  ignat ion  of  Calhoun  Cut  as  a 
"natural  area"  in  the  proposed  State 
Waterways  Plan,  the  extensive  amount  of 
dredging  required  along  Calhoun  Cut,  the 
need  to  construct  additional  access  roads 
and,  for  Route  2  only,  the  encroachment 
of  farmland  and  need  to  construct  an 
additional  pumping  plant  south  of  Travis 
AFB.  Route  5  is  not  considered  further 
because  it  would  require  unnecessary 
encumbrance  of  farmland  (as  compared  with 


6.5.3  Although  the  Route  6  alignment 
with  an  open  canal  would  be  somewhat  less 
expensive  to  construct  and  share  some  of 
the  other  environmental  advantages 
realized  for  Route  4,  as  well  as  offering 
additional  recreational  attributes,  the 
potential  for  loss  of  human  life  through 
drowning  must  also  be  weighed.  In 
addition,  the  development  of  Route  6 
would  permanently  encroach  on  farmland 
along  the  alignment  (particularly  near 
the  intake),  conflict  with  utilities 
along  Creed  Road,  and  necessitate  removal 
of  the  row  of  eucalyptus  trees  along 
Creed  Road.  Route  6,  as  an  open  canal, 
would  also  require  the  construction  of  a 
pumping  plant  south  of  the  Travis  AFB, 
consuming  an  additional  acre  of  farmland 
in  this  area.  Other  disadvantages  of  an 
open  canal  along  Route  6  would  include  a 
higher  susceptibility  to  contamination  of 
the  water  supply  by  hazardous  materials 
and  loss  of  a  small  percentage  of  the 
water  supply  from  evaporation. 

6.5.4  A  major  advantage  of  an  aqueduct 
along  Route  1  would  be  that  the  intake 
would  be  proximate  to  the  City  of 
Vallejo's  existing  intake  and  would 
enable  the  City  of  Vacaville  to  relocate 
its  existing  sewage  discharge  to  Barker 
Slough  without  incurring  the  significant 
expense  of  advanced  waste  water  treat¬ 
ment.  The  proximity  of  the  Vallejo  and 
North  Bay  Aqueduct  intake  would  also 
create  the  possibility  of  coordinated 
maintenance  dredging  in  Cache  Slough. 
Another  significant  advantage  of  Route  1 

H  be  that  the  costs  of  constructing 
;•  <perating  secondary  water  transport 
_  >  ms  from  the  aqueduct  would  be  S’  b- 
stai.  .ally  less.  This  would  enable 
water-contracting  agencies  to  minimize 
their  costs  so  that  ultimate  water  users 


*The  It.  S.  Army  Corps  of  Engineers  takes  an  impartial  position  as  to  whether  to  .si 

or  deny  a  regulatory  permit  until  public  review  is  complete.  Therefore,  the 
"preferred"  alignments  referred  to  in  this  joint  EIR/ES  do  not  represent  a  Corps 
des ignat  ion. 
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^ould  benefit.  Other  significant  bene¬ 
ficial  attributes  of  a  Route  1  alignment 
would  include  the  avoidance  of  Suisun 
Marsh,  lowest  sensitivity  with  regard  to 
cultural  and  archaeological  resources, 
lowest  probable  impact  on  anadromous 
sport  fish,  use  of  an  established  right 
of  way  (Sacramento  Northern),  and  a  rela- 
r  Lvelv  moderate  impact  on  major  utili- 
i  ;es.  The  timing  of  aqueduct 

istruction  with  Phases  II  and  III  of 
planned  Fairfield  linear  park  could 
nimize  construction  disturbances  to 
surrounding  residents.  DWR  would  seek  to 
extend  the  linear  park  bikeway  at  the 
same  time  the  aqueduct  is  being 
-  ns  truct ed  . 

6.5.5  Significant  disadvantages  of  Route 
1  would  include  encumbrance  of  prime 
farmland  with  possible  disruption  of 
irrigation  and  subsurface  drainage  sys¬ 
tems  in  the  Cache  Slough  watershed,  as 
well  as  displacement  of  fringe  orchard 
areas  in  Suisun  Valley,  requirements  for 
a  substantial  amount  of  initial  and 
maintenance  dredging,  high  operation  and 
maintenance  costs  (particularly  for 
energy  consumption),  and  disruption  of 
the  social  environment  (traffic,  noise, 
dust)  through  a  long  stretch  of  urban 
Fairfield.  Disruption  of  Phase  I  and 
possibly  Phases  II  and  III  of  Fairfield's 
linear  park  system  development  would  he  a 
particular  concern;  however,  this  disrup¬ 
tion  might  be  counterbalanced  bv  DWK's 
extension  of  the  bikeway. 

6.5.6  Another  possibly  significant  dis¬ 
advantage  of  Route  1  would  be  that  Cache 
Slough  water  quality  is  apparent Iv  lower 
than  that  in  Lindsey  Slough  (see  Section 
5.2. 1.3  and  Appendix  C).  In  addition  to 
the  need  for  more  detailed  water  quality 
data  in  Cache  and  Lindsey  Sloughs  to  more 
specifically  document  differences, 
several  aspects  of  the  two  watersheds 
merit  further  consideration.  The  Cache 
Slough  watershed  drains  a  larger  area  and 
is  characterized  by  substantially  more 
irrigation  agricultural  and  urban  runoff 
than  the  Lindsey  Slough  watershed.  / 25/ 
There  is  the  possibility,  then-fore,  that 
Cache  Slough  receives  a  higher  loading  ol 


pesticides,  fertilizers,  and  other  con¬ 
taminants  than  does  Lindsey  Slough,  which 
drains  an  area  characterized  primarily  bv 
unirrigated  agriculture  and  rural  resi¬ 
dential  use.  The  Ulatis  Creek  Flood  Con¬ 
trol  System,  a  main  tributary  source  to 
Cache  Slough,  has  been  suspected  of 
transporting  an  increasing  load  of  sedi¬ 
ment  material  into  Cache  Slough  in  recent 
years.  However,  steps  are  being  taken  to 
minimize  this  problem. 

6.5.7  A  ma  }or  advantage  of  Route  4  is 
that  it  would  use  the  established  Creed/ 
Robinson  Road  right  of  way,  minimizing 
the  need  for  encumbrance  of  surrounding 
farmland.  The  use  of  this  right  of  way 
also  reduces  the  potential  conflict  with 
utilities  (including  two  large  electric 
towers)  along  Creed  Road,  and  the  need  to 
remove  the  row  of  eucalyptus  trees  along 
Creed  Road  which  provide  shade  for  live¬ 
stock  in  the  area.  Other  environmental 
advantages  of  Route  4,  with  the  alterna¬ 
tive  leg  to  the  North  Cordelia  Forebav, 
include  the  avoidance  of  Suisun  Marsh,  a 
lower  disturbance  to  the  Jepson  Prairie, 

a  reduction  in  anv  potential  conflicts 
with  endangered  species  and/or  cultural 
resources,  minimal  initial  and  mainte¬ 
nance  dredging  requirements,  and  inclu¬ 
sion  of  an  intake  in  a  location  of 
apparently  better  water  quality.  Another 
important  advantage  of  Route  4  is  that  it 
would  follow  an  alignment  similar  to 
that  which  was  originally  proposed  back 
in  the  earlv  1460s  and  would  therefore  he 
more  anticipated  bv  local  jur i s  idct ions 
than  Route  1. 

6.5.8  Major  disadvantages  of  Route  4 
would  be  a  significantly  higher  cost  for 
secondary  water  transport  systems  to 
local  contracting  agencies,  disruption  of 
the  urban  area  through  Suisun  City 
including  possible  relocation  require¬ 
ments  for  several  major  utility  lines, 
displacement  of  some  riparian  habitat  at 
the  Lindsev  Si  ugh  intake  location,  and  a 
probable  higher  level  ot  entrainment  and 
or  impingement  of  anadromous  sport  fish 
in  Lindsey  Slough.  The  aqueduct  along 
the  Route  4  alignment  would  also  pot  on 

t  i  a  1  1 v  conflict  with  a  relocation  of 


Vacaville  waste  water  discharge  to  Barker 
Slough  because  of  the  Lindsey  Slough 
intake  and  could  require  costly  upgrading 
of  Vacaville's  existing  Easterly  treat¬ 
ment  plant. 

6.5.9  The  final  selection  of  alignment 
will  be  influenced  by  many  factors, 
including  those  considerations  that  Napa 
and  Solano  Counties  believe  are  signifi¬ 
cant.  These  would  undoubtedly  include 
impacts  on  the  counties'  plans  for  urban 
growth  patterns.  The  Governor's  Urban 
Strategy  provides  that  "State  departments 
will  consult  and  cooperate  with  cities 
and  counties  when  locating  new  State 


buildings  and  projects.  Whenever 
possible,  State  projects  should  be  built 
in  existing  urban  areas,  near  public 
transit,  and  in  those  places  where  the 
projects  will  contribute  most  to  each 
local  community  and  have  minimal 
environmental  impact." 

6.5.10  During  the  review  period  prior 
to  the  Final  EIR,  all  county  agencies 
affected  by  the  North  Bay  Aqueduct  should 
consider  the  impact  of  each  route  on 
future  growth  patterns  prior  to 
submitting  a  recommendat ion  for  a 
preferred  route. 
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7.0  UNAVOIDABLE  ADVERSE  ENVIRONMENTAL  EFFECTS  IF  PROJECT  IS  IMPLEMENTED 


ALTERNATIVE  AQUEDUCT  ALIGNMENTS 
1  2  2A  3  4  5  6  7 


1-  Farmland  would  be  encumbered/ 
encroached. 

2.  Construction  of  the  aqueduct 
would  intersect  numerous 
streams  and  drainage  channels 
and  could  disturb  subsurface 
irrigation  and  drainage  sys¬ 
tems  . 

3.  Initial  and  maintenance  dredg¬ 
ing  at  the  intake  point  would 
be  required,  temporarily  in¬ 
creasing  turbidity  and  dis¬ 
rupting  riparian  vegetation 

of  the  adjacent  slough. 

4.  Disposal  of  dredge  spoils 
would  require  additional 
purchase  of  land  and/or 
transport  to  landfill. 

5.  Construction  activities  would 
disrupt  native  grassland  by 
removing  vegetation  and 
altering  the  soil  strata. 

6.  Construction  activities  would 
encroach  in  the  primary  manage¬ 
ment  zone  of  Suisun  Marsh. 

7.  Areas  of  relatively  high  ar¬ 
chaeological  sensitivity  could 
be  revealed  during  construction 
of  the  aqueduct. 


MHMMLMHM 

MLLMMMMM 

MHHMLLLL 

M  H  H  M  L  L  L  L 

MHHMLLLM 

M,i  M,*  M,±  M,*  M,*  M,*  M,H* 

LMMMMMMM 


Note:  Relative  magnitude  of  environmental  impact  is  indicated  as  appropriate 
H  =  High,  M  =  Moderate,  L  =  Low,  -  =  No  Impact 
*  =  Unique  to  alternative  routing  around  Cordelia  Hill  to  North 
Cordelia  F^rebay  (Routes  2-7) 
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ALTERNATIVE  AQUEDUCT  ALIGNMENTS 
2  2A  3  4  5  6 


7 


l 


8. 

Numerous  roadways  and  railroads 
would  be  traversed  during  con¬ 
struction  of  the  aqueduct. 

H 

M 

M 

M 

M 

M 

M 

H 

9. 

Noise  levels  would  increase 
during  construction  activities. 

M 

M 

M 

M 

M 

M 

M 

M 

10. 

Numerous  utility  and  service 
lines  would  be  crossed. 

M 

M 

M 

M 

M 

M 

M 

M 

11. 

Net  energy  use,  including 
secondary  facilities. 

M 

M 

M 

M 

M 

M 

M 

M 

12.  Prime  agricultural  land  in 
Solano  County  would  be  dis¬ 
placed  by  urban  development 
to  accommodate  population 
growth  enabled  by  additional 
water  supply. 

13.  Fish  and  other  aquatic  or¬ 
ganisms  would  be  entrained/ 
impinged  at  the  diversion 
intake. 


MMMMMMMM 


LMMLMMMM 


14.  Although  the  open  canal  seg¬ 
ments  of  the  North  Bay  Aqueduct 
would  be  fenced  along  their 
entire  length,  some  public 
access  to  the  canal  would 
still  occur,  endangering  the 

safety  of  these  individuals.  -  H  -  -  -  -  H 

15.  Intake  on  Calhoun  Cut  would 
conflict  with  designation  as 
"significant  natural  resource 

areas"  in  1975  Delta  Plan.  H  H 

16.  Water  quality  of  additional 
supply  would  be  lower  than 
that  for  existing  domestic 
supplies . 


l6«? 


M  L 


L  M  L 


L 


L 


L 


8.0  RELATIONSHIP  BETWEEN  SHORT  TERM  USES  OF  ENVIRONMENT  AND  THE 
MAINTENANCE  AND  ENHANCEMENT  OF  LONG-TERM  PRODUCTIVITY 


ALTERNATIVE  AQUEDUCT  ALIGNMENTS 
1  2  2A  3  4  5  6  7 


1.  Prime  agricultural  soils  would 
be  disrupted  and/or  displaced, 
decreasing  future  production 
capabi 1 i ty. 

2.  Construction  across  existing 
levees  could  affect  their 
stability  and  consequently 
increase  the  local  flooding 
hazard. 

3.  Construction  could  indirectly 
disrupt  vernal  pool  hydrology, 
decreasing  their  ecological 
viability  as  a  feature  of  the 
Jepson  Prai rie. 

4.  Construction  activities  would 
disrupt  significant  riparian 
habitat,  decreasing  biological 
producti vi ty . 

5.  Construction  of  the  aqueduct 
could  impact  threatened  and 
endangered  species,  threaten¬ 
ing  their  future  existence  in 
the  area. 

6.  Construction  in  the  Suisun 
Marsh  could  result  in  de¬ 
creased  biological  produc¬ 
ti  vi  ty. 


MMMMMMMM 


L  L  L  L  L  L  L  L 


MHHMLLLM 


LHHLMMMM 


MHHMLLLM 


-  M,*  M,J  M,*  M,*  M,*  M,*  M,L* 


Note:  Relative  magni tude  of  envi  ronmental  impact  is  indicated  as  appropriate; 
H  =  High,  M  =  Moderate,  L  =  Low,  -  =  No  Impact 
*  =  Unique  to  alternative  routing  around  Cordelia  Hill  to  North 
Cordelia  Forebay  (Routes  2-7) 
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ALTERNATIVE  AQUEDUCT  ALIGNMENTS 
1  2  2A  3  4  5  6  7 


7.  Population  growth  (particularly 
around  Suisun  City  and  Fair- 
field)  enabled  by  aqueduct 
entitlement  would  result  in 
more  congested  roadways,  low¬ 
ered  air  quality,  elevated 
noise  levels,  strains  on  some 
public  services,  diminished 
open  space,  wildlife  resources, 

and  other  ecological  effects.  H  H  H  H  H  H  H 


IRREVERSIBLE  OR  IRRETRIEVABLE  COMMITMENTS  OF  RESOURCES 


1.  Energy  would  be  required  to 
manufacture  the  necessary 
steel  and  concrete,  and  diesel 
fuel  would  be  used  to  operate 

construction  machinery.  MMMMMMMM 

2.  Permanent  changes  in  land  use 
would  occur  only  where  pump 
stations  or  other  auxiliary 

facilities  are  required.  LMLLLLML 

3.  Permanent  change  in  land  use 
would  occur  along  60-foot 
wide  right-of-way  corridor. 

4.  Net  energy  use,  including  MMMMMMMM 

secondary  facilities. 

5.  Delta  water  diverted  through 
the  aqueduct  for  consumptive 
M  &  I  uses  would  not  be 

available  for  other  uses.  HHHHHHHH 


NOTE:  Relative  magnitude  of  environmental  impact  indicated  as  appropriate; 
H  =  High,  M  =  Moderate,  L  =  Low,  -  =  No  Impact. 
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10.0  PUBLIC  PARTICIPATION 


10.1  Public  participation  is  a  key 
element  of  the  State  and  Federal 
environmental  review  processes.  As 
discussed  previously,  a  joint  scoping 
session  on  the  North  Bay  Aqueduct  was 
held  on  December  11,  1979,  in  Fairfield 
to  encourage  public  involvement  in  the 
early  stages  of  project  planning  and 
design.  Comments  at  this  scoping  session 
concerned  the  user  costs  of  North  Bay 
Aqueduct  water  associated  with  each  of 
the  various  alignments,  farmland  tra¬ 
versed  by  the  aqueduct  right  of  way,  and 
the  extent  to  which  "environmental  fac¬ 
tors"  were  going  to  influence  the  selec¬ 
tion  of  an  alignment. 

10.2  Following  completion  of  the  draft 
F.1R/ES,  a  45-day  public  review  period 
will  commence,  during  which  written  com¬ 
ments  on  the  draft  report  will  be 
received.  During  or  following  this 
review  period,  a  public  hearing  will  be 
held  to  receive  additional  comments  and 
questions.  Written  comments  received 
during  the  initial  review  period,  oral 
comments  made  at  the  public  hearing,  and 
any  additional  written  comments  will  be 
addressed  in  a  final  EIR/ES. 

10.3  To  encourage  an  early  and  open 
process  for  identifying  significant 


issues  related  to  the  North  Bay  Aqueduct 
project,  three  actions  were  taken  by  the 
U.  S.  Ary  Corps  of  Engineers,  San 
Francisco  District.  The  first  was  to 
publish  in  the  Federal  Register  a  "Notice 
of  Intent  to  Prepare  a  Draft  Environ¬ 
mental  Statement". 

This  was  done  November  20,  1979.  The 
second  action  was  to  circulate  a  Notice 
of  Preparation  (NOP)  announcing  the 
project  to  interested  and  responsible 
Federal,  State,  and  local  agencies  and 
asking  for  their  comments  and  recommenda¬ 
tions.  The  NOP  was  issued  November  29, 
1979.  The  third  action  was  to  partici¬ 
pate  in  the  joint  State  and  Federal 
"scoping"  session  on  December  11,  1979, 
in  Fairfield. 

10.4  Preparation  and  public  review  of  an 
environmental  impact  statement  is  the 
primary  mechanism  for  addressing  and 
analyzing  significant  environmental 
issues.  This  report,  a  joint  E1R/KIS, 
satisfies  the  requirements  of  NKPA 
regarding  preparation  of  an  KS  and  of 
CF.QA  regarding  the  preparation  ol  an  KIR. 
Copies  of  the  KIK/KS  were  furnished  to 
the  following  agencies: 
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FEDERAL  AGENCIES 


Advisory  Council  on  Historic  Preservation 
Department  of  Agriculture 
Department  of  the  Army 
Department  of  Commerce 

National  Oceanic  and  Atmospheric  Admistration 
Department  of  Energy 

Department  of  Health,  Education,  and  Welfare 
Department  of  Housing  and  Urban  Development 
Department  of  the  Interior 
Fish  and  Wildlife  Service 

Heritage  Conservation  and  Recreation  Service,  Pacific  Southwest  Region 

Department  of  Transportation 

Environmental  Protection  Agency 

Federal  Energy  Regulatory  Commission 

Federal  Maritime  Commission 

Water  and  Power  Resources  Service 


STATE  AGENCIES 

The  Business  and  Transportation  Agency  of  California 
The  Health  and  Welfare  Agency  of  California 
Office  of  Planning  and  Research 
The  Resources  Agency  of  California 
Department  of  Fish  and  Game 
Department  of  Boating  and  Waterways 
Department  of  Parks  and  Recreation 
" i r  Resources  Board 

Central  Valley  Regional  Water  Quality  Control  Board 

San  Francisco  Bay  Conservation  and  Development  Commission 

State  Lands  Commission 

State  Reclamation  Board 

State  Water  Resources  Control  Board 


REGIONAL  AGENCIES 

Association  of  Bay  Area  Governments 
Bay  Area  Air  Pollution  Control  District 


COUNTY  AGENCIES 


Napa  Planning  Department 

Napa  Public  Works  Department 

Solano  Planning  Department  Department 

Solano  County  Public  Works 

Solano  Irrigation  District 

Solano  County  Mosquito  Abatement  District 

Suisun  Resource  Conservation  District 
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CITY  AGENCIES 


Benicia  Planning  Department 
Benicia  Public  Works  Department 
Dixon  Planning  Department 
Dixon  Public  Works  Department 
Fairfield  Planning  Department 
Fairfield  Public  Works  Department 
Fairfield-Suisun  Sewer  District 
Fairfield-Suisun  Unified  School  District 
Napa  Planning  Department 
Napa  Public  Works  Department 
Rio  Vista  Planning  Department 
Rio  Vista  Public  Works  Department 
Suisun  City  Planning  Department 
Suisun  City  Public  Works  Department 
Vacaville  Planning  Department 
Vacaville  Public  Works  Department 
Vallejo  Planning  Department 
Vallejo  Public  Works  Department 


ENVIRONMENTAL  GROUPS 

Benicians  for  Environmental  Action 

California  Native  Plant  Society  -  Berkeley 

California  Natural  Areas  Coordinating  Council  -  Sonoma 

California  Tomorrow  -  San  Francisco 

California  Trout  -  San  Francisco 

California  Waterfowl  Association  -  Menlo  Park 

California  Wildlife  Federation  -  Davis 

Davis  Audubon  Society 

Delta  Environmental  Advisory  Committee 

Ecology  Center  -  San  Francisco 

Environmental  Defense  Fund  -  Berkeley 

Friends  of  the  Earth  -  San  Francisco 

Golden  Gate  Audubon  Society  -  San  Francisco 

League  of  Women  Voters  -  San  Francisco 

Napa-Solano  Audubon  Society  -  Fairfield 

National  Resource  Defense  Council  -  Palo  Alto 

Nature  Conservancy  -  San  Francisco 

Open  Space  Committee  -  Fairfield 

People  for  Open  Space  -  San  Francisco 

Planning  and  Conservation  League  -  Sacramento 

San  Francisco  Bay  Chapter  Oceanic  Society 

Save  San  Francisco  Bay  Association 

Sierra  Club  -  San  Francisco 

Sierra  Club  -  Vallejo 
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11.0  GLOSSARY 


A 

AF  -  acre-foot:  a  volume  of  water  1  foot  deep  and  1  acre  in  area  or 
43,560  cubic  feet  (325,851  gallons).  AF/ YR :  Acre-feet  per  year. 

Alluvium:  a  deposit  of  sand,  silt,  and  gravel  formed  by  flowing  water. 

Anadromous  fish:  fish  which  inhabit  ocean  waters  and  move  into 
fresh  water  to  spawn. 

Aqui fer:  a  porous,  water-bearing  geologic  formation  capable  of  yielding 
an  appreciable  supply  of  water. 


B 

Bay  mud:  a  soil  type  composed  mainly  of  highly  compressible  silts 
and  clays  characteristic  of  marshy  areas. 

Bi 1  lowing:  a  gentle  rising  and  falling  such  as  low  rolling  hills. 

Brackish  water:  slightly  saline;  containing  from  0.5  to  30  parts  per 
thousand  salinity. 

BTJJ  -  British  thermal  unit:  the  amount  of  heat  required  to  raise  the 
temperature  of  1  pound  of  water  1  degree  Fahrenheit. 

C 

cfs  -  cubic  feet  per  second:  a  unit  of  measure  of  the  rate  of  liquid 
flow  past  a  given  point  equal  to  one  cubic-foot  in  one  second. 

Channelization:  the  alteration  of  a  watercourse,  generally  making  it 
straighter  or  deeper,  to  improve  navigation  or  for  flood  control. 

Coalescent:  to  unite  or  merge  into  a  single  body,  group,  or  mass. 

Conjunctive  use:  the  joint  or  coordinated  use  of,  in  this  case,  surface 
and  ground  water  supplies. 

Consolidated:  to  be  made  stronger,  solid,  and  firm  by  compaction. 

Corps  -  U.S.  Army  Corps  of  Engineers,  San  Francisco  District. 

Culvert:  a  pipe  or  channel  which  crosses  under  a  road,  building,  or 
other  structural  obstacle. 

I Y 
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F 


Cumulative  impact:  refers  to  two  or  more  individual  effects  which, 
when  considered  together,  compound  or  increase  the  total  environmental 
impact. 


D 

Decibel :  a  unit  for  measuring  the  relative  "loudness"  of  sounds. 
Desalination:  to  remove  the  salt  from  seawater. 

Dewater:  to  remove  water  ( e.g .,  by  pumping). 

Pi  version:  the  changing  from  one  course  to  another  ( e.g.,  a  waterway 
diversion). 

Pi versi ty :  having  variety,  various  forms  or  qualities. 

Dredge  spoils:  materials  (soil,  mud,  rock)  resulting  from  digging 
within  a  stream  or  other  water  course). 

DWR  -  Department  of  Water  Resources. 

E 

Ebb:  the  flowing  back  of  the  tide  toward  the  sea;  low  tide. 

Effl uent:  wastewater  or  other  liquid,  partially  or  completely  treated, 
flowing  from  a  point  source. 

Emission:  something  released  into  the  environment  [e.g.,  air  pollutant). 

Encroachment:  displacement  beyond  desirable  or  normal  limits. 

Encumbrance:  something  that  impedes  or  hampers  the  function  or  activity 
of. 

Entitlement:  the  legal  right  to,  in  this  case  a  water  allocation. 

Entrainment:  to  be  drawn  or  carried  along  or  through  such  as  fish  being 
pulled  into  the  aqueduct. 


F 


Flood-plai n:  the  low,  flat  ground  surrounding  a  stream  channel  subject 
to  periodic  flooding. 


Forage  fish:  small  fish  providing  a  food  source  for  larger  fish  and 
other  animals. 


Forebay:  a  water  reservoir,  used  for  temporary  storage  prior  to  further 
distribution. 

Fry:  newly  hatched  fish. 


G 

Genera:  categories  of  biological  classification  ranking  between  the 
broader  family  and  more  specific  species,  marked  by  common  character¬ 
istics. 

Gill  nets:  a  net  of  a  specified  mesh  size  which,  when  stretched  across 
a  stream,  traps  fish  by  the  gills. 

Grab  sample:  a  device  for  collecting  materials  and  organisms  from  the 
bottom  of  a  watercourse. 

Growth  inducement:  ways  in  which  population  growth  could  be  fostered. 


H 

Habitat:  the  place  or  type  of  site  where  a  plant  or  animal  naturally 
or  normally  lives  and  grows;  the  place  where  it  is  commonly  found. 

Heterogeneous :  consisting  of  dissimilar  ingredients  or  consti tuents . 

Hummock:  a  rounded  knoll  or  hillock. 


I 

Impingement:  the  collision  or  trapping  of  fish  or  other  organisms 
against  intake  screens . 

Interim:  temporary. 

Intermittent  streams:  flowing  in  winter  and  dry  during  summer. 

Introduced  vegetation:  plants  that  are  not  native  to  an  area  but  are 
now  occurring  there. 

Inorganic  chemicals:  chemicals  composed  of  matter  other  than  plant  or 
animal  material;  minerals. 


Inversion:  an  increase  in  air  temperature  with  an  increase  of  altitude, 
instead  of  the  normal  decrease. 


J 

Juveni le:  young  fish  that  resemble  the  adult  of  the  species  in  appear¬ 
ance  but  are  not  sexually  mature. 


L 

Larvae :  young  fish  which  are  imperfectly  developed  and  differ  strongly 
in  appearance  from  the  adult. 

Leach:  the  flushing  of  salts  from  the  soil  by  percolating  water  through 

it. 

Liquefaction:  the  process  of  making  or  becoming  liquid;  earthquake- 
induced  shaking  could  transform  sandy  soils  into  a  liquid  state. 


M 

Marsh  enhancement:  the  use  of  wastewater  to  either  create  new  marshlands 
or  to  maintain  and/or  improve  existing  marshlands. 

mg/1  -  milligrams  per  liter:  a  measure  of  the  concentration  of  a  sub¬ 
stance  in  a  liter  of  liquid. 

M  &  I  -  municipal  and  industrial. 


Migratory :  characteri zed  by  moving,  usually  periodi cal ly ,  from  one 
region  or  climate  to  another  for  feeding  or  breeding. 

Mi ti gation:  measures  designed  to  reduce  the  intensity  or  extent  of  an 
impact. 


o 

Organic  chemicals:  chemicals  derived  from  living  organisms,  containing 
carbon  compounds. 

Otter  trawl:  a  device  towed  from  the  back  of  a  boat  used  to  collect 
bottom-dwelling  fish. 

Outcrop:  a  usually  underground  geological  feature  that  is  exposed  on 
the  surface. 


Qxi dant :  an  airborne  substance  which  is  formed  by  a  reaction  between 
nitrogen  oxides  and  hydrocarbons  in  the  presence  of  sunlight. 

P 

Particulate:  an  airborne  particle  {e.g.,  dust). 

Per  capita:  by  or  for  each  unit  of  population. 

Percolation:  to  filter  or  pass  through,  as  water  through  a  sand  layer. 

Perennial :  a  plant  that  grows  during  all  seasons  of  the  year. 

Permeability:  the  property  or  condition  of  the  soil  that  relates  to 
the  passage  of  water  or  air  through  it. 

Plastic:  the  capacity  of  a  soil  to  be  changed  in  shape  under  applied 
stress  and  to  retain  the  impressed  shape  after  removal  of  the  stress. 

ppb  -  parts  per  billion:  a  measure  of  concentration. 

ppm  -  parts  per  million:  a  measure  of  concentration. 

Primary  impact:  direct  environmental  consequences  of  a  proposed  action. 

Purveyor:  a  supplier,  usually  as  a  matter  of  business. 

R 

Receptor:  a  receiver  (c.g.  building,  person)  of  some  effect  or  event. 
Recharge:  replenish,  refill. 

Retrofi t:  to  go  back  and  install  devices  on  or  make  adjustments  to 
existing  structures. 

Riparian:  an  animal  or  plant  species  located  along  and  to  some  degree 
dependent  on  a  watercourse  for  survival. 

S 

Safe  yield:  the  amount  of  water  that  could  be  derived  from  a  particular 
source  (reservoir,  groundwater,  eta.)  without  endangering  future  suppliers 
or  causing  other  adverse  impacts. 

Saltwater  intrusion:  the  introduction  of  seawater  into  a  freshwater 
body  (surface  or  underground) . 


Saturated  zone:  an  area  in  which  the  moisture  content  is  so  high  that 
no  more  water  can  be  absorbed  and  retained. 

Secondary  impact:  indirect  environmental  effects  of  a  proposed  action 
including  the  social,  economic,  and  environmental  effects  that  would 
result  from  the  additional  population  growth  enabled  that  proposed 
action. 

Secondary  water  transport  system:  the  water  conveyance  system  that 
would  transport  water  from  a  main  water  system  (e. North  Bay  Aqueduct) 
to  individual  contracting  agencies  City  of  Fairfield). 

Sedimentation:  the  process  of  depositing  materials  from  a  liquid, 
especially  in  bodies  of  water  when  the  velocity  is  reduced. 

Seine:  a  large  net  with  sinkers  on  one  edge  and  floats  on  the  other 
used  vertically  to  enclose  fish  when  its  ends  are  brought  together  or 
drawn  ashore. 

Seismici ty:  subject  to  or  caused  by  an  earthquake  or  ground  shaking. 

Shri nk-swel 1  potenti al  :  the  relative  change  in  volume  of  soil  material 
to  be  expected  with  changes  in  moisture  content. 

Subsidence:  to  sink  or  fall  or  to  flatten  out  so  as  to  form  a  depres¬ 
sion. 

Surge  tank  (tower):  a  structure  used  to  hold  water  on  a  temporary  basis 
in  order  to  equalize  the  rate  of  flow  through  a  transport  system. 

SWP  -  State  Water  Project. 


X 

TDS  -  total  dissolved  solids:  a  quantitative  measure  of  the  residual 
of  minerals  dissolved  in  water  that  remain  after  evaporation  of  a 
solution.  Usually  expressed  as  ppm  or  mg/1. 


U 

Unincorporated  area:  areas  that  are  not  included  within  official 
boundaries  of  a  city  and  remain  under  county  jurisdiction. 

Urbanized  area:  a  central  city  or  a  group  of  contiguous  cities  with 
a  1970  population  of  50,000  or  more,  together  with  adjacent  densely 
populated  areas  having  a  population  density  of  at  least  1,000  person-. 

per  square  mi  le . 
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Vernal  pools:  are  small  depressions  in  the  ground  which  fill  with 
water  during  the  winter  and  gradually  dry  up  in  the  spring  and 
summer. 


W 

Wastewater:  spent  or  used  water  from  every  source,  municipal, 
industrial,  and  agricultural. 

Wastewater  reclamation:  use  of  treated  wastewater  industrial 

cooling  water,  agricultural  irrigation)  instead  of  directly  dis¬ 
posing  of  it. 
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APPENDIX  A 


ASSUMPTIONS  AND  INP'ORMATIOM  SOURCES 


WATER  CONSERVATION  PROGRAM  -  NAPA  AND  SOLANO  COUNTIES 


Demo  g  rap!  lies 

1.  1930  population  figures  are  E-150  projections  (as  revised  January  1920) 
California  Department  of  Finance. 

2.  2000  population  figures  are  E-150  projections,  California  Department  of 
Finance. 

3.  Household  projections  for  1920  and  2000  are  from  Provisional  Household 
Projections  of  California  Counties  to  2000,  California  Department  of  Fin an 
Report  77  P-2,  December  1977. 

Energy  C ost  and  Consumption 

1.  An  oil  price  of  $35.00  per  barrel  has  been  used. 

2.  Energy  consumption  calculated  at  the  rate  of  32.2  barrels  of  oil  to  raise 
the  temperature  of  one  acre-foot  of  water  from  60  degrees  F  to  102  degrees 
(DVR:  Bulletin  191,  Appendix  A). 

Urban  V.V  ter  Demand 

1.  1980  demand  is  taken  from  Water  Action  Plan  for  the  Southwest  Sacramento 
Valley  Service  Area,  Progress  Report,  California  Department  of  Water  Ik-new 
July  1978. 

2.  200 0  urban  demand  is  taken  from  Water  Action  Plan  for  the  Southwest  Sacrum 
Valley  Service  Area,  California  Department  of  Water  Resources,  July  1950 
reduced  by  OWC  calculation  of  mandatory  conservation  savings  for  toilet., 
shower,  and  faucet. 

County  1980  Demand  2000  Raw  2000  Adjusted 

Solano  59,200  af  87,800  af  8*1,500  af 

Napa  23,200  af  S'l.OOO  af  33,000  af 
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. > i  tal  I:  every  Factors 
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Calculation  of  yearly  coat  a  was  based  on  the  following  capital  recovery 
formula ; 


i(1  +  i)n 
(1  +  i)n-1 


CRF 


Where  i  =  interest  rate,  n  -  payback  period  in  years. 

Formula  f ron  Principles  of  Fngineerl rig  Eccncjny  by  Grant ,  Copyright  1950. 
rate  used  was  7-125?. 


i  •  i  oe  _l)i  slribution 

'ileu') ufioris  based  upon  1.5  showers,  1.5  toilets  per  household. 

•ft  'itien  rate  of  existing  housing,  1930-2000,  assumed  to  be  G%  (from 
°-.)ul hern  California  Association  of  Governments). 

'ost  of  kit  is  $.85  ($.60  +  $.25  for  additional  bag  and  extra  shower  Hew 
restrictor) . 

fi.  Kit  installation  rate  =  140%  for  bags,  10?  for  shower  restrictors. 

5.  Daily  reduction  in  shower  hot  water  'use,  kit  or  installation,  is  12  gallons 
per  person. 

l>.  Bag  installation  saves  .69  gallons/flush. 

7.  Dam  installation  saves  1.65  gallcns/flush. 

8.  Faucet  restrictors  cost  $1.71  each,  and  average  2.5  per  household. 

9.  A  free  installation  program  would  retrofit  75?  of  the  showers.  Of  these 
retrofitted,  80?  would  be  with  restrictors  and  20?  would  be  showerheads. 
Restrictors  cost  $.05,  new  heads  $2.00. 

10.  Toilet  use  rate  is  assumed  to  be  5  flushes/person/day . 


Municipal  vs.  Industrial  Water  Fkxjui resents 

1.  Current  estimate  and  future  projection  for  Solano  County  taken  from  Solano 
County  Water  Project  California  -  A  Report  on  the  Feasibility  of  Water  Supply 


Dove! cpment ,  Prel ininary 

Draft,  U.S.D.l. 

Bureau  of  Reel  a::, at  on , 

,  Septc; 

l.'or  19 

1979 

2000  (Mixed  Altcrnnfiv 

re) 

%  Municipal 

67? 

53? 

?  Industrial 

33? 

U7% 

2.  l*rl»"*r  water  use  in  Napa  County  assumed  to  be  82?  municipal,  13?  industrial, 
current  and  2000. 
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I.o.i-:  -:i  ::vi_  Refa.'!! 

-1 .  Leak are  rate-  of  ll£  take  a  fron  LV.'R  Bulletin  19?  • 

2.  Information  on  costs ,  average  size  of  leaks,  time  to  ccr.pl etc  leak  detection 
survey  taken  fron  EWoUD ,  as  reported  in  "Public  Works",  June  1976,  and  the 
"Journal  of  the  American  Water  Works  Association",  February  1 97 9 - 


Pressure  Pc  of :: t  ion 

1.  Benefits  of  pressure  regulation  (5,5  savings)  fron  PWR  1° 3. 

2.  Costs  obtained  from  ’Witts  Regulator  Company,  Iawre.nce,  I snehur.otls . 

3.  Water  pressure  data  collected  by  Julie  Power,  July  17, .19" J: 

City  System  Pressure ,  psi 

Vacaville  30-105 

Fairfield  5fi-65 

Napa  30-130 

Vallejo  kO-135 

4.  Interior  residential  use  assumed  to  be  565  of  total  residential,  Ji0'  of 
interior  residential  is  pressure-affected,  and  905  of  pressure-affected  water 
is  heated  (Bulletin  198). 
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FIGURE  1 

CROSS  SECTION  OF  PIPELINE  DURING  CONSTRUCTION 


Sources:  Dept,  of  Water  Resources,  5-7-75. 
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APPENDIX  C 


HYDRAULIC  AND  WATER  QUALITY  SETTING 
IN  CACHE  AND  LINDSEY  SLOUGHS 


Historical  water  quality  and  hydraulic  data  in  the  vicinity  of  the 
proposed  diversion  points  on  Cache  Slough,  Lindsey  Slough  and  Calhoun  Cut 
are  very  limited.  However,  enough  information  is  available  to  develop  a 
general  overview  of  the  basic  water  quality  and  hydraulic  characteristics 
of  the  region. 

Cache  and  Lindsey  Sloughs  are  located  north  of  Rio  Vista  and  west 
of  Walnut  Grove  (Figure  1).  Cache  Slough  lies  to  the  east  and  north  of 
Hastings  Tract  while  Lindsey  Slough  lies  to  the  south.  These  two  sloughs 
are  connected  at  their  upstream  ends  by  Hastings  Cut.  Lindsey  Slough  is 
extended  by  Calhoun  Cut  and  Barker  Slough,  but  is  generally  considered  to 
be  a  deadend  waterway.  Cache  Slough  is  extended  by  Haas  Slough  and  Ulatis 
Creek  which  drains  a  major  portion  of  the  Solano  County  watershed  area.  The 
City  of  Vallejo  diverts  water  for  M&I  use  from  Cache  Slough  and  there  are 
agricultural  withdrawals  and  returns  from  both  Cache  and  Lindsey  Sloughs. 

Water  Quality  Characteristics 

Considerable  water  quality  data  is  available  for  Cache  Slough  at 
the  City  of  Vallejo  intake.  This  data  dates  back  to  the  original  placement 
of  the  diversion  in  1953.  Weekly  chloride  data  are  available  in  the  Vallejo 
Water  Treatment  Plant  laboratory  records  from  1953  to  the  present.  Total 
dissolved  solid  (TDS)  measurements  began  in  1975.  Monthly  (single)  grab 
sample  data  for  chlorides  and  TDS  are  available  for  Lindsey  Slough  (above 
the  Liberty  Island  Ferry)  from  1952-65  (DWR  Bulletin  No.  65).  Additional 
samples  were  collected  on  an  irregular  basis  until  1969.  Occasional  grab 
sample  data  are  also  available  for  Barker  Slough,  Calhoun  Cut,  Ulatis  Creek, 
Haas  Slough  and  other  locations  on  Cache  and  Lindsey  Sloughs.  A  summary 
of  the  TDS  and  Chloride  data  available  is  presented  in  Table  1  and  the 
various  sample  locations  are  identified  in  Figure  1. 


TABLE  1 


HISTORICAL 

SAMPLE  LOCATION, 

DATES  AND 

AVAILABLE  WATER  QUALITY 

DATA 

Location 

Period 

EC 

TDS 

CL 

Barker  Slough 

12/28/51 

X 

X 

X 

2/23/53 

X 

X 

X 

Calhoun  Cut 

6/10/68 

X 

X 

11/15/68 

X 

X 

Ulatis  Creek 

6/2/52 

X 

X 

X 

3/23/53 

X 

X 

X 

Ulatis  Creek 

4/17/72 

X 

X 

7/13/72 

X 

X 

9/6/72 

X 

X 

5/14/73 

X 

X 

7/24/73 

X 

X 

8/27/73 

X 

X 

9/24/73 

X 

X 

6/24/74 

X 

X 

8/22/74 

X 

X 

10/24/74 

X 

X 

6/10/75 

X 

X 

Cache  Slough 

6/11/54 

X 

X 

X 

7/26/54 

X 

X 

8/18/54 

X 

X 

X 

6/10/68 

X 

X 

Cache  Slough 

1953-1979 

1975-1979 

(Weekly) 

X 

X 

X 

Cache  Slough 

6/14/54 

X 

X 

X 

7/23/54 

X 

X 

8/18/54 

X 

X 

X 

Haas  Slough 

6/10/68 

X 

X 

Cache  Slough 

4/28/53 

X 

X 

X 

5/14/53 

X 

X 

X 

6/16/53 

X 

X 

X 

6/10/68 

X 

X 

Cache  Slough 

6/10/68 

X 

X 
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TABLE  1 
(Continued) 


Location 

Period 

EC 

TDS 

CL 

11 

Lindsey  Slough 

10/28/52 

X 

X 

X 

9/10/69 

12 

Lindsey  Slough 

6/14/54 

X 

X 

X 

@  Hastings  Tract 

10/20/54 

X 

X 

X 

Ferry 

12/2/54 

X 

X 

X 

1/21/55 

X 

X 

X 

3/10/55 

X 

X 

X 

5/5/55 

X 

X 

X 

6/22/55 

X 

X 

X 

8/3/55 

X 

X 

X 

9/13/55 

X 

X 

X 

11/1/55 

X 

X 

X 

13 

Cache  Slough 

8/31/60 

X 

X 

6/10/63 

X 

X 

14 

Cache  Slough 

6/11/54 

X 

X 

X 

7/26/54 

X 

X 

X 

Analysis  of  the  data  for  Cache  Slough  (at  Vallejo  intake)  and  Lindsey 
Slough  (above  Liberty  Island  Ferry)  provides  an  indication  of  the  general  water 
quality  characteristics  in  the  region.  Tables  2  and  3  provide  and  mean  monthly 
TDS  and  Chloride  values  for  Lindsey  Slough  and  Cache  Slough,  respectively,  over 
the  selected  periods  of  record.  Figure  2  presents  the  yearly  average  TDS  and 
Chloride  data  for  each  location  and  Figure  3  presents  ihe  monthly  average  data 
for  each  period  of  record  at  each  location.  As  suggested  in  Figure  2,  the 
chloride  concentrations  in  Cache  Slough  show  a  generally  linear  increase  over 
the  1960-65  and  1970-76  periods.  Since  the  quality  of  Sacramento  River  water 
(at  Rio  Vista)  has  remained  relatively  constant  over  the  period,  these  increases 
in  Chloride  concentration  may  reflect  changes  in  agricultural  practices  in  the 
region  over  many  years.  In  the  1977-79  period,  however,  the  chloride  values 
increase  significantly.  A  similar  increase  is  observed  in  the  TDS  values 
for  Cache  Slough  between  1977  and  1979.  A  plot  of  the  monthly  TDS  values  for 
each  of  the  years  between  1975-79  (Figure  4)  indicate  a  much  higher  concentration 
during  the  spring  months.  These  higher  concentrations  probably  reflect  the 
build-up  of  mineral  salts  in  the  soils  during  the  1976-77  drought  period  and 
the  subsequent  drainage  after  the  return  to  normal  hydrologic  conditions  in 
1978-79.  As  indicated  in  Figure  3,  the  TDS  and  Chloride  concentrations  are, 
generally,  higher  during  the  spring  runoff  period  and  decrease  during  the 
summer  months  when  better  quality  Sacramento  River  water  is  being  drawn  into 
the  upper  reaches  of  the  Slough. 

A  complete  analysis  of  the  water  at  the  City  of  Vallejo  intake  was 
conducted  in  September  1973.  The  results  of  the  analyses  are  presented  in 
Table  4. 

The  water  quality  data  for  Li ndsey  Slough  (1953-65)  appears  to  be  of 
slightly  better  quality  than  found  for  Cache  Slough.  The  plot  of  the  yearly 
average  chloride  values  (Figure  2)  indicates  a  less  rapid  rate  of  increase 
in  concentration  over  the  same  1960-65  period  than  observed  iri  Cache  Slough. 

The  TDS  values,  although  variable  from  year  to  year,  also  show  a  relatively 
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LINDSEY  SLOUGH  TDS  AND  CHLORIDE  DATA  FOR  THE  PERIOD  1953-65 


CACHE  SLOUGH  TDS  DATA  FOR  THE  PERIOD  1975-79  AND  Ci.LORIDE  DATA  FOl  THL  196  65  .  1975-79  PERIODS 
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CHLORIDES  (mq/IJ 


TDS/Cl  -  CACHE  AND  LINDSEY  SLOUGH 
YEARLY  AVERAGES 


Figure  2  -  Yearly  average  TDS  and  Chloride  data  for  Lindsey  Slough  (1953-65) 
and  Cache  Slough  (1960-65  and  1970-79) 
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TABLE  4  - 


CACHE  SLOUGH  WATER  QUALITY  (SEPTEMBER  1979) 


Parameter 

Units 

Cache  Slough 

Alkalinity  -  Tot. 

mgCaCO^^ 

no 

Bicarbonate 

mgCaCO^ 

no 

Carbonate 

mgCaC0.y| 

0 

Hydroxide 

mgCaCO^y j 

0 

Total  Organic  Carbon 

mg/1 

7 

Ni trate 

mgN/1 

0.7 

mg/1 

<  0.1 

Sul  fate 

mg/1 

24 

Surfacants  (MBAS) 

mg/1 

<  0.07 

Silica  Reactive 

mg/1 

7.3 

Arsenic 

mg/1 

0.006 

Bari um 

mg/1 

<  0.1 

Cadmi um 

mg/1 

<  0.005 

Chromi  um 

mg/1 

0.01 

Copper 

mg/1 

0.02 

I  ron 

mg/1 

2.1 

Lead 

mg/1 

<  0.03 

Manganese 

mg/1 

0.11 

Mercury 

ug/1 

<  1 

Potassi um 

mg/1 

2.1 

Seleni um 

mg/1 

<  0.005 

Si  1 ver 

mg/1 

<  0.02 

Sodi um 

mg/1 

22 

Zinc 

mg/1 

<  0.006 

2,4-D 

ppb 

0.2 

2 ,4,5-TP 

PPb 

<  0.01 

Endrin 

ppb 

<  0.01 

Lindane 

ppb 

<  0.01 

Methoxychlor 

ppb 

<  0.1 

TICH 

ppb 

<  0.1 

Toxaphene 

ppb 

<  0.1 

1 


constant  concentration  level  over  the  total  period.  Seasonal  variations 
(Figure  3)  indicate  the  highest  TDS  and  Chloride  concentrations  occur 
during  the  winter  and  spring  months  when  precipitation  and  runoff  are  at 
peak  levels. 

In  1967,  the  Delta-Suisun  Bay  Pollution  Investigation  (DWR  Bulletin 
No.  123)  noted  the  mineral  concentrations  in  Lindsey  Slough  are  higher  than 
the  Sacramento  River  (at  Rio  Vista)  because  of  poor  quality  groundwater 
seepage  and  irrigation  return  flows.  A  poor  circulation  pattern  also 
contributes  to  the  higher  TDS  and  Chloride  concentrations  found  in  Lindsey 
Slough.  In  addition,  the  study  indicated  minimal  hourly  and  daily  fluctuations 
were  observed  in  the  TDS  concentrations,  therefore,  the  tidal  excursions 
had  little  immediate  effect  on  the  quality  of  the  water  in  Lindsey  Slough. 

Spatial  variations  can  be  evaluated  using  the  data  collected  on  the 
same  day  (June  10,  1968)  at  several  locations  in  the  region  (Table  5).  As 
suggested  in  the  Table,  the  Chloride  and  estimated  TDS  concentrations  increase 
as  the  sample  stations  move  upstream.  For  example,  samples  collected  from 
Cache  Slough  (above  Liberty  Island)  show  Chloride  and  estimated  TDS  concen¬ 
trations  of  14  and  166  mg/1 ,  respectively.  On  the  other  hand,  the  upstream 
concentrations  for  Chlorides  and  estimated  TDS  were  29  mg/1  and  225  mg/1 , 
respectively,  for  Calhoun  Cut  and  for  Cache  Slough  (at  Maine  Prairie)  21  mg/1 
and  217  mg/1,  respectively.  These  observations  are  confirmed  by  three  measure¬ 
ments  collected  on  October  1,  1979.  The  first  measurement  on  Lindsey  Slough 
(one  mile  above  the  Liberty  Island  Ferry)  gave  an  estimated  TDS  concentration 
of  156  mg/1.  The  second  measurement  (2.8  miles  above  the  Liberty  Island  Ferry) 
gave  164  mg/1  and  the  third  sample  (5.2  miles  above  Liberty  Island  Ferry) 
measured  178  mg/1 .  Therefore,  assuming  negligible  tidal  effects,  the  water 
quality  decrease  in  an  upstream  direction.  These  results  appear  reasonable 
considering  the  limited  mixing  and  circulation  occurring  in  the  upstream 
areas  and  the  combined  effects  of  irrigation  return  flows  and  evaporation  on 
the  local  mineral  concentrations. 
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TABLE  5 


GRAB  SAMPLE  EC,  CHLORIDE  AND  TDS  DATA  FOR 
VARIOUS  STATIONS  COLLECTED  ON  JUNE  10,  1968 


Station 


No. 1 

Location 

EC 

CL 

TDS 

2 

Calhoun  Cut 

395 

29 

225 

5 

Cache  SI.  @  Maine  Prairie 

362 

21 

217 

6 

Cache  SI.  @  Vallejo  P.P. 

305 

17 

201 

d 

Haas  SI . 

265 

16 

181 

9 

Cache  SI .  Below  Haas  SI . 

260 

16 

178 

10 

Cache  SI.  Above  Shag  SI. 

208 

15 

177 

11 

Lindsey  SI . 

270 

16 

184 

13 

Cache  SI.  Above  Liberty  Is. 

238 

14 

166 

1  Refer  to  Figure  1 

-Estimated  EC  0-300  . 55EC  +  35 

300-5100  -267EC  +  120 

Source:  DWR 

Cache  Slough  Vallejo  Intake 


The  temporal  and  spatial  variations  observed  in  the  available  water 
quality  data  indicate  the  following  general  conclusions: 

1.  The  water  quality  in  Lindsey  Slough  may  be  slightly  better 
than  Cache  Slough  on  a  yearly  average  basis. 

2.  The  water  quality  in  Cache  Slough  may  be  decreasing  at  a 
more  rapid  rate  than  Lindsey  Slough  due  to  seasonal 
irrigation  return  flow  and  runoff  conditions. 


3.  Water  quality  in  both  Lindsey  and  Cache  Sloughs  decrease 
during  the  winter  and  spring  month  when  seasonal  precip¬ 
itation  and  runoff  are  highest. 

4.  The  water  quality  in  the  region  appears  to  have  been 
affected  by  the  1976-77  drought  period  as  reflected  by 
the  higher  TDS  and  chloride  concentrations  found  in 
Cache  Slough. 

5.  The  water  quality  in  both  Lindsey  and  Cache  Sloughs 
decrease  in  an  upstream  direction  reflecting  the  lack 
of  mixing  and  circulation  and  the  accumulation  of 
mineral  salts  due  to  agricultural  return  flows  and 
evaporation. 

6.  Tidal  fluctuations  appear  to  have  no  immediate  effects 
on  TDS  and  Chloride  concentrations. 
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Hydraulic  Characteristics 


Very  little  hydraulic  data  is  available  for  Lindsey  or  Cache  Sloughs. 
Although  limited  tidal  height  data  is  available,  channel  flows  and  velocities 
have  not  been  measured  on  a  regular  basis.  A  dye  release  study  was  conducted 
in  Lindsey  Slough  during  the  summer  of  1963  (DWR  Bulletin  123)  that  indicated 
a  slow  but  steady  upstream  movement  of  water  due  to  agricultural  withdrawals 
and  domestic  usage.  Periodic  diversions  at  the  upper  end  of  Lindsey  Slough 
were  estimated  to  range  from  1  to  10  cfs.  Agricultural  returns  were  estimated 
to  be  1  to  6  cfs.  The  results  of  numerical  model  runs  conducted  by  DWR  (Figures 
S  and  6)  indicate  maximum  simulated  flood  and  ebb  flows  of,  approximately,  2500 
to  2200  cfs,  respecti vely ,  for  "normal"  mid-summer  hydrologic  conditions 
(Figure  5).  Under  low  flow,  mid-summer  hydrologic  conditions,  the  model 
simulates  maximum  flood  and  ebb  flows  of,  approximately,  2450  to  2100  cfs 
respectively.  Integration  of  the  flood  and  ebb  flow  rates  over  time  provides 
an  estimate  of  the  average  flow  for  each  period.  As  indicated  in  Table  6,  the 
total  (time  averaged)  ebb  and  flood  flows  in  Lindsey  Slough  are  1798  cfs  and 
2374  cfs,  respectively,  for  low  flow,  mid-summer  hydrologic  conditions.  This 
gives  a  net  flood  flow  of  576  cfs  during  the  tide  cycle.  The  total  (time 
averaged)  ebb  and  flood  flows  for  "normal"  hydrologic  conditions  are  3343  cfs 
and  4223  cfs,  respectively,  giving  a  net  flood  flow  of  447  cfs.  The  higher  net 
flood  flow  estimated  for  the  low  flow  hydrologic  condition  are,  most  likely, 
due  to  higher  agricultural  usage  rates,  evaporation  and  seepage  to  groundwater. 
It  should  be  noted  that,  although  the  simulated  flows  seem  reasonable,  the 
model  has  not  been  calibrated  in  this  region,  therefore,  the  results  should  be 
considered  as  estimates  only. 

Cache  Slough  is  fed  by  seasonal  flows  from  Ulatis  Creek,  therefore, 
the  hydraulic  characteristics  would  be  expected  to  be  slightly  different 
from  those  found  in  Lindsey  Slough.  The  results  of  the  numerical  model 
simulations  are  presented  in  Figures  5  and  6.  The  maximum  simulated 
flood  and  ebb  flows  for  the  "normal"  hydrologic  conditions  (Figure  5) 
are  4700  cfs  and  3800  cfs,  respectively.  Under  low-flow  hydrologic 
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FLOW  Lets) 


"NORMAL"  FLOW  CONDITIONS  -  CACHE  AND  LINDSEY  SLOUGH 


■Cache  Slough 


TIME  (hrs) 


Figure  5  -  Simulated  hydraulic  flow  for  Cache  and 
Lindsey  Sloughs  under  normal  mid-summer 
hydrologic  conditions  (Aug.  25,  1968) 
simulated  by  DWR  model 
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now  (cts) 


LOW  FLOW  CONDITIONS  -  CACHE  AND  LINDSEY  SLOUGH 


-Cache  Slough 
Aug.  25,  1976 


■Lindsey  Slough 
Aug.  25,  1976 


TIME  Ihrs) 


Figure  6  -  Simulated  hydraulic  flow  for  Cache  and 

Lindsey  Sloughs  under  low  flow,  mid-summer 
hydrologic  conditions  (Aug.  25,1976 
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TABLE  6 


TIME  AVERAGED  FLOWS  FOR  CACHE  AND  LINDSAY  SLOUGHS 


Flood  Time 

Ebb 

Tide 

Net  Flow 

Time 

(hrs) 

Flow 

(cfs) 

Time 

(hrs) 

Flow 

(cfs) 

Ebb-Flood 

(cfs) 

Low  Flow  Hydrologic  Conditions 

Lindsey  Slough 

5.4 

1074 

8.5 

870 

-204 

6.0 

1300 

5.1 

928 

-372 

Total 

2374 

1798 

-576 

Cache  Slough 

5.4 

2092 

8.5 

1565 

-527 

6.1 

2131 

5.0 

1780 

-351 

Total 

4223 

3345 

-878 

"Normal"  Hydrologic  Conditions 

Lindsey  Slough 

5.1 

1171 

8.6 

985 

-186 

5.9 

1254 

5.4 

993 

-261 

Total 

2425 

1978 

-447 

Cache  Slough 

5.3 

1887 

8.8 

1713 

-174 

5.5 

2255 

5.4 

1722 

-533 

Total 

4142 

3435 

-707 
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conditions,  the  simulated  maximum  flood  and  ebb  flows  are  4800  cfs  and  3600 
cfs,  respectively.  The  total  integrated  flood  and  ebb  flow  rates  for  Cache 
Slough  are  4223  cfs  and  3345  cfs,  respectively  for  the  low  flow  hydrologic 
conditions  and  4142  cfs  and  3435  cfs,  respectively,  for  "normal"  hydrologic 
conditions.  The  net  (flood)  flows  are  878  cfs  and  707  cfs,  respectively, 
for  the  low  flow  and  "normal"  hydrologic  conditions.  As  observed  in  Lindsay 
Slough,  the  simulated  net  flows  in  Cache  Slough  for  the  low-flow  hydrologic 
conditions  are  slightly  greater  than  found  for  the  "normal"  conditions. 

On  November  27-28,  1979,  the  Department  of  Water  Resources  conducted 
a  flow  measurement  study  in  Cache  Slough  over  a  complete  tide  cycle.  The 
integrated  flood  and  ebb  flows  over  the  period  were  735  cfs  and  853  cfs, 
resnecti vely ,  giving  a  net  ebb  flow  of  118  cfs.  The  net  ebb  flow  indicates 
a  net  downstream  movement  of  the  water  mass  for  this  tidal  period. 

Based  on  the  available  data,  it  is  difficult  to  generate  specific 
conclusions  about  the  hydrologic  characteristics  of  Cache  and  Lindsey  Sloughs. 
However,  several  general  observations  can  be  made  from  the  information  that 
is  available. 

1.  The  general  hydraulic  characteristics  of  Lindsey  Slough  are 
slightly  different  from  Cache  Slough  during  the  periods  of 
heavy  precipitation  and  runoff  due  to  the  runoff  flows  from 
Ulatis  Creek  into  Cache  Slough.  However,  during  periods  when 
Ulatis  Creek  is  dry,  both  sloughs  are  essentially  deadend  water 
channel s . 

2.  Flood  and  ebb  flows  in  Lindsey  Slough  are  slightly  smaller 
than  Cache  Slough.  The  difference  in  flow  rates  probably 
reflects  variations  in  agricultural  and  domestic  usage, 
evaporation  and  groundwater  seepage. 
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During  peak  usage  periods,  the  net  flow  in  both  channels  is 
upstream  indicating  losses  to  agricultural  withdrawals,  evapor¬ 
ation  and  seepage.  However,  during  periods  of  precipitation 
and  runoff,  the  net  flows  are  in  a  downstream  direction. 

The  difference  in  the  flow  rates  between  "normal"  and  low  flow 
hydrologic  conditions  are  relatively  small  suggesting  that  the 
hydraulic  characteristics  during  these  periods  are  similar  for 
both  normal  and  low  flow  hydrologic  conditions.  Greater  variations 
in  the  hydraulic  characteristics  would  be  expected  to  occur  between 
periods  of  "normal"  precipi tation  and  runoff  and  the  low  flow 
hydrologic  conditions. 
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Reports  of  Rare  and  Endangered  Species  Survey 
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Interim  Report 

Floristic  Reconnaissance  of  Proposed  Routes 
for  the  North  Bay  Aqueduct 


N'ay  13,  1930 

I repared  by:  F.  Thomas  Griprs 


Thomas  H.  Whitlo. 


hirVR  Contract  if 


Hack ground 


Between  April  and  June  of  197'),  the  author/:  investigated  and  described 
the  flora  and  vegetation  along  the  proposed  al ignment  for  the  North  Bay  Aque¬ 
duct  between  Calhoun  Cut  and  Denverton  Creek  in  /Solano  County.  Tne  results 
of  this  study  were  reported  to  the  Department  of  Water  Resources  on  July  7,  1 9 '-'9 
(A  Floristic  and  Vegetation  Survey  of  the  Proposed  North  Bay  Aqueduct). 
Subsequent  to  this  study,  several  alterative  alignments  were  selected  in  an 
ffort  to  reduce  the  impacts  on  vernal  p  <ols  and  the  area  unofficially  known 
as  the  Jt-pson  irairie.  The  current  study  ex  arsines  the  flora  and  vegetation  of 
two  alternative  routes  for  the  aqueduct. 

Purpose 

This  interim  report  provides  preliminary  information  about  the  occurence 
of  vernal  pools  and  rare  plant  species  known  to  occur  in  the  general  vicinity 
of  the  proposed  alignments.  This  information  is  being  made  available  now  to 
aid  in  tin  preparation  of  the  Draft  Envi ronr.--ntal  Impact  Report.  The  study 
is  being  conducted  in  two  phases.  The  first  phase  focuses  on  early  blooming 
plant  species  while  the  second  phase  will  deal  with  summer  blooming  species. 
Because  the  current  study  will  not  be  completed  until  July,  1)30,  the  interim 
report  i/s  necessarily  incomplete.  The  final  report  will  include  species  lists, 
maps  and  analyses  which  are  not  included  here. 

There  are  three  goals  of  this  study:  l)  To  locate  populations  of  spring 
blooming  plants  which  are  designated  /is  Rare,  Endanj/ereJ,  or  Candidate  species 
by  the  U.S.  Fish  and  Wildlife  Serivce  in  accordance  with  the  Rare  and  Endangered 
Epecier  Act  of  1 573.  The  species  of  concern  are:  Downing! a  humilis,  I, asthenia 
conjugm.:  and  Le  gene  re  1  itr.oaa.  ?)  To  locate  areas  where  the  proposed  alignments 
cross  venial  pools.  5)  'To  locate  areas  where  native  perennial  plants  occur 
in  th°  grasslands  along  the  alignments.  The  presence  of  native  perennial  plants 
indicate.,  a  relatively  low  amount  of  disturbance  of  the  native  vegetation. 

P.  f-> thods  and  Finding.! 


An  initial  reconnaissance  of  both  proposed  routes  was  conducted  by  car 
n.n  April  ,  19R0.  Area/:  Df  relatively  undisturbed  native  vegetation  were  lo- 
ca*ed  a  1,  all  points  where  vehicular  access;  was  possible.  Oa  April  14,  19G0, 
ioih  routes  were  inspected  by  h‘-l  i  Ci.pt'T  to  locate  natural  vegetation  which 
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was  missed  by  th«  car  reconnaissance.  Areas  where  trespass  rights  had  been 
grated  by  the  owners,  were  targeted  for  detailed  on  the  ground  inspections. 
Areas  whe re  access  war.  not  granted  were  not  inspected  any  further. 

1 }  Arc af  of  Natural  Vegetation  ’.Vhich  ’.'.'ere  Not  Inspected 

Onl\  on1-  area  was  not  ground  checked  du°  to  lack  of  trespass  permission 
(the  north  half  of  ’.he  southeastern  quarter  of  Section  6  of  Township  5N, 

Rang®  This  parcel  was  found  to  include  vernal  pools,  as  evidenced  by 

standing  water  and  a  conspicuous  display  of  Las thenia  spp.  The  area  was 
grazed  by  sheep  in  April,  1900.  Approximately  0.4  miles  of  proposed  alignment 
l r’-. verse  Ihi ^  area. 

?}  Area.  Inspected  on  Foot 

Areas  open  to  trespass  were  inspected  by  following  a  compass  bearing 
through  cross-country  sections  of  the  alignment.  The  right-of-way  was 
assumed  no  extend  approximately  90  feet  to  either  side  of  the  centerline, 
where  the  alignment  parallels  Creed  Road,  the  right-of-way  was  assumed  to 
extend  "00  feet  south  of  the  fence  line,  parallel  to  Creed  Road. 

ope  dies  lists  v.-ere  compiled  for  each  pasture  encountered.  I  astures 
were  identified  by  fenc°  lines  and  were  assumed  to  represent  areas  of  uniform 
r  a  nag--::  ent . 

Vernal  pool  censuses  were  conducted  for  each  pasture  using  the  following 
criteria: 

a)  lools  had  to  be  within  the  ICO  foot  right-of-way. 

b)  Pools  had  to  be  reasonably  natural  and  intact.  For  example,  a  man- 
mad"  ditch  with  several  vernal  pool  species  growing  in  it  would  not 
be  counted. 

c)  At  least  four  vernal  pool  species  had  to  be  contained  within  an  area 
in  order  to  be  counted  as  a  pool. 

c)  A  pool  had  to  be  a  continuous  unit.  An  amoeboid  drainage  would  be 
counted  as  one  pool  rather  tnars  many. 

e)  A  tool  had  to  b"  relatively  lorge,  i.e.,  greater  than  200  feet?  in 
surface  area. 

These  criteria  are  stringent  and  exclude  small,  disturbed,  and  depauperate 
tools.  I  he  number  of  pools  reported  should  be  regarded  as  a  minimum. 
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Synopsis  of  Site  Inspections 


a)  Alignment:  Northern  11 

Location:  Sections  7,3  and  the  SL  1  of  Section  4,  Township  5N, 

Rang**  lh  . 

Distance:  ?.R  miles 

Date  Inspected:  April  16,  1930 

Rare  species:  None  encountered 

Grassland  perennials:  Lew  and  scattered 

Vernal  pools:  97,  including  one  large  hog-wallow 

Number  of  pastures:  4 

Grazing:  All  pastures  grazed  by  sheep 

Comments:  Includes  some  alkaline  sinks  at  west  end;  grazing  reduces 

the  visibility  of  the  vernal  pools,  but  they  are  well  defined. 

b)  Alignment:  Southern 

Location:  N  ->  of  Sections  34,  35  and  56,  Township  5N,  Range  1 VV 

Distance:  7.4  miles 

Date  Inspected:  April  ?/,  1930 

Hare  species:  None  encountered 

Grassland  perennials:  Convolvulus  sr.  ;  none  in  flower,  r.ay  be  introduced ; 

brodiaea  coronaria  found 

Number  of  pastures:  -4 

Grazing:  3  pastures  by  cattle,  1  pasture  by  sheep 

Comments :  Generally  heavily  grazed  early  in  season,  low  cover  in  the 
gras si  and ,  vernal  pools  heavily  trampled. 

c)  Alignment:  Southern 

Location:  South  section  line  (i’arallel  to  Creed  Road)  of  Sections 

PL,  76,  77,  ?3,  79,  50,  Township  9N,  Range  IK, 
instance:  6  miles 

Date  Inspected:  April  77,  1937 
i  are  species:  None  encounte red 

Grassland  perennials:  Large  stand  of  Stipa  pulchra  in  Sections  7> 1  and  3?, 

scattered  Ay e  1  h i a  angusti  fol  i  a 

"Northern"  Alignin.-nt  i.  used  to  describe  Lb0  route  from  Cache  Slough,  bypassing 
T  X  -  v  i  r  Air  Force  Hso  on  the  no  r  th  : ;  i  0  , 


D-5 


Vernal  pools:  Several  shallow  pools  and  well-developed  hog-wallows 
Number  of  pastures:  10 

Grazing:  Much  of  the  area  apparently  ungrazed  this  season 
Comments:  -  Nft  4  of  Section  33  freshly  dished 

-  MS  4  of  Section  33  seeded  to  barley 

-  Nr,  *  of  Section  34  has  well  expressed  hog-wallows 

-  Section  3 o  seeded  to  oats 

-  Marsh  habitat  where  .'Xniverton  Greek  crotses  Creed  Hoad. 


A!  i  gam  ■>  n  t :  Southern 

location:  The  Peterson  Ranch,  Section  28  and  the  south  ?  of  Sections 
29  and  3t>,  Township  3N,  Range  2b. 

Mstonce:  3  .  C  miles 

late  Inspected:  May  2,  198G 

hare  species:  None  encountered 

Grassland  perennials:  Scattered  Stipa  pul chra 

Vernal  pool;.:  .Veil -defined  hog-wallows  in  the  S’.V  5  of  Section  29  and 
KiV  l  of  Section  32 
Number  of  Pastures:  Approximately  4 
Grazing:  All  pastures  grazed  this  season 

'  r.r.-ntr. :  hi nd.v-y  .Moiigh  has  wel  I -developed  riparian  zone,  including 
intertidal  stands  of  Scirpus  californicus  (California  tulc). 


Rumm  prizing,  while  none  of  the  recognized  rare  and  endangered  plants  were 
found,  venal  pools  were  encountered  along  both  the  northern  and  southern  align¬ 
ments.  degree  of  disturbance  was  far  less  along  the  northern  route,  and  the 

number  of  well-drained  vernal  pools  was  greater.  With  the  exception  of  the  Stira 
grass! an  :  in  Sections  31  and  32  and  the  hogwallows  in  Section  34,  the  southern 
route  err  3  highly  disturbed  vegetation  which  is  inferior  as  natural  vegeta¬ 
tion  to  t-iat  found  on  Vue  r.  -’-them  route. 
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INTRODUCTION 


Thin  is  tiie  second  and  final  report  to  the  California  Department 
of  Water  Resources  regarding  the  habitat  and  possible  occurn  nee  of  rap' 
and  endangered  plant  and  animal  species  along  two  proposed  alignments 
for  the  North  Hay  Aqueduct.  The  Interim  Report  submitted  in  Hay  1li00, 
describes  the  occurrence  of  vernal  pools  and  perennial  grasslands  along 
the  alignments.  This  report  focuses  on  the  habitat  requirements  of  1  ’> 
listed  and  candidate  species  recogni zed  by  the  IJ. H.  Fish  and  Wildlife 
Service  under  the  Kndangered  dpooies  Act  of  I1*'/7,.  A  fl  or  is  tic  check¬ 
list  of  the  plants  occurring  along  the  alignments  is  also  include:, 

KKTHODC 


The  spring  floristie  reconnaissance  was  conducted  along  both 
alignments  in  April  and  Hay  1NB0  (dee  interim  Report).  Cuhsoquent 
visits  to  specific  locations  were  made  in  June,  deptembor,  and  October 
1')R0  to  locate  plant  species  not  conspicuous  curing  the  spring  season. 

To  ascertain  the  habitat  require:*  sir  of  rir<>  species.,  uiprupri  at.e 
literature  was  collected  and  knowledgeable  s.c  ientir.tr:  an  i  administrator.- 
were  contacted.  Jui table  habitat  for  the  three  rare  .animal  r  was  identi¬ 
fied  on  the  basis  of  information  obtained  from  these  source:  . 

Trapping  or  deliberate  hunting  for  the  animal  species  (a  beetle, 
snake,  and  mouse)  was.  not  deemed  -appropriate  f or  determining  probable 
occurrence,  dpecies  occurrence  fluctuates  over  time,  where:::  habitat 
remains  more  constant.  My  focusing  on  habitat,  it  is  possible  to  stat-' 
whether  suitable  areas  occur  or  do  not  occur.  In  contrast,  fo-  ing  on 
individuals  (i.e.,  by  hunting  for  them)  provides  reliable  information 
only  if  the  species  is  caught. 


KIN  iltlf.di  AND  ]  til ’ACT.; 

Tiie  following  discussion  describes  the  probable  occurrence  of  1  < 
rare  species  along  the  alignments  and  the  likely  impact,  of  the  iro.pet 
on  these  specie.'; . 
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Plants 


i5peci.es  TJ. sr.o :  OHCHTTl A  H.'CROMATA  (Solano  Grass). 

Code:  OHKH 

Legal  Status:  Listed  Endangered 

Habitat:  Knov/n  to  grow  only  on  the  dryed  summer  bed  of  a  vernal  lake 

southwest  of  Dozier  Sta  tion,  Solano  Couhty. 

Habitat  Occurrence •.  tieithcr  right  of  way  transects  a  vernr.l  pond  or  lake 
large  and  deep  enough  to  support  this  Orcuttia. 


Species  Marne:  ASTER  CHILENSIS  var.  LENTUS  (Suisun  Aster) 

Code:  ASC1IL 

Legal  Status:  Can  I idat.e 

Habitat:  Brackish  marshes  around  Suisun  Bay  and  inland  a  short  distance 

along  the  Sacramento  'diver. 

Habitat  Occurrence:  The  only  point  where  the  southern  right,  of  way 
transects  brackish  marsh  is  southeast  of  Cordelia.  A  rite 
vi  ;it  on  IP  .June  t?00  revealed  no  ASCII!,  growing  along  rue  right 
of  way.  This  portion  of  the  marsh  has  been  altered  by  levee 
and  road  construction  for  farming  and  hunt  clubs. 

The  nearest  collection  of  ASCHL  to  the  rigiT  of  way  is  recorded 
as  south  of  Suisun  City. 


Species  flame:  CJPS.M-l  lIYIMsl'lll  I.UN  s.-p.  HYDRO!  IJJUJK  (Suisun  Thistle) 

Code :  CIJfYH 

Legal  Status:  Candidate 

Habitat:  Brackish  marshes  around  Suisun  Bay 

Habitat  Occurrence:  The  marshes  southeast  of  Cordelia  are  the  only 
habitat  along  the  southern  right  of  way  likely  to  support 
C1HYH.  However,  the  right  of  way  crosses  through  an  area  previously 
disturbed  by  road  and  levee  construction,  f/o  CfifYH  was  found  along 
the  right  of  way  southeast  of  Cordelia.  The  nearest  collection  of  C1HYH 
to  the  right,  of  way  is  south  of  Suisun  City  near  leytonin  Slough. 


. Species  Name:  '  10';  aYL-‘  '.THIIC  K01.L1C  (Soft  birds-boak) 

Code:  CuKcM 

Legal  '.Statue:  Candidate  Threatened 

Habitat:  .Salt  rwrs her-  around  the  north  portion  of  Can  Franc i sco  hay. 

habitat  Occurrence:  '['he  marcher,  rout  heart  of  Cordelia  are  closest  to 
the  likely  habitat  of  COKOl-1.  However  the  portion  traversed 
by  the  right  of  way  is  heavily  disturbed  and  OOF, OK  was  not 
observed.  The  nearest  collection  site  is  reported  only  a:; 
’couth  of  duisun  City*. 


dpecieo  Name:  COKdY  LAHTI  Hid  MOLL  Id  ssp.  lildl'l  i«l:;  (Hispid  bir.Js-bo.uk) 
Oode;  COt'OlI 

legal  Ltatus:  Candidate  Threatened 
Habitat:  Alkaline  soil  in  , ‘■grassland 

Habitat  Occurrence;  One  extant,  population  of  OOKOti  grows  at  the  head  of 
iienverton  Crook  along  ttie  southeast  shoreline  of  th*  vernal  la/, 
in  ttie  d.  of  .’.not  ion  2°  TyC  'Mv.  The  south  r  iglit  of  way  :s 
less  than  100  feet  from  this  population,  across  Creed  Hoad  to  t, 
south.  However,  the  plant  could  not  he  found  along  the  righ' 
of  way.  Aqueduct  construction  within  the  proposed  right  of  way 
south  of  Creed  Hoad  would  likely  not,  impact  upon  (Xv'.fi!.  Howe.", 
should  the  vernal  lake  basin  be  dammed  and  the  water  level  mis 
above  natural  levels,  the  CCiXi'l  may  bo  adversely  affected. 

dpoeiee,  Lame:  l/.CT'CC:  1  A  CO! J.) nr, LI .’d  (Contra  (loan to  baoria) 

Code;  LA  Hi— A 

legal  .Status:  Candidate  endangered 

Habitat:  Vernal  pools  of  Colano  and  Contra  Costa  Counties 

Habitat  Occurrence:  Cignifieant  are  rs  of  vernal  pools,  are  traverse. i 
by  the  two  right,  of  ways  (foe  discussion  in  interim  deport). 
However,  <l  <  J  iwnt  ::*•;> rrn  fur  LACO—  i  could  fin  )  none  along  t.h*> 
right,  of  way.  Collection  sites  near  the  right  of  way  include; 
’along  ilwy.  1.:,  U  miles  east  of  Fairfield  -  thin  sit,"  is  loss, 
than  1  mile  south  of  the  southern  right  of  way;  2  miles  nort.s 
'/.and on  .'.tat ion  -  loss  than  one  mile  north  of  the  nortsorn  rignt 
of  way,  although  much  of  this  area  has  seen  plowed  recently. 
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Species  Maine  :  !?'(•!  A  !'M'I!,Ij  (del  (,;i  dowriiri/via) 

Code:  !;oi;h 

Lofral  Status :  Send  idato 

Habitat:  Well  developed  (deep)  vernal  pools. 

Habitat  Occurrence:  '..'hile  many  a  roar  of  vernal  pools  arc  cross'd  by  the 
ripht  of  way r,  '.0:1'  war  no l  found  aloiur  the  riri.t  of  ways. 

The  nearest  known  collection  sites  nr"  fro;:,  the  shore  of  the 
yi.-nnl  lal;»  routhv-nl  of  a.ozier  nation  and  from  vernal  pools 
around  t.no  hood  of  Calhoun  Cut,  oh.  .  ::i  i !  e  north  of  ’tv  .  ,i  '.on  i . 


.Species  Mine:  THAI  fit.'  Pill  S  ConSiil  HU  IAS  (Slant  garter  snake) 

Sode:  THOIS 

Loyal  Status;  Candidate 

Habitat:  This  is  one  of  the  most  aquatic  of  all  garter  sanies,  found 
only  in  areas  of  per:,  orient  fresh  water  (since..-  an-  marsnes ) . 
Habitat  Occurrence :  The  only  areas  with  permanent  fresh  water  are  at 
the  east  end  of  each  riyht.  of  way:  Lindsey  Slourh  and  Cache 
Slon/vh.  (Tn*  marst.es  sou  them  t.  of  Cordol  i;:  are  not  suitable 
sinee  they  contain  brackish  or  sal ty  vn  I  •  -  r) .  Tnst  il la t ion 
and  operation  of  pu:np inf?  stations  at  *  i  tim  r  I.ii.dr.ey  Sou/a. 
or  Cache  SI ou/?h  would  likely  have  minima!  impact  0:1  this  sna!:e 
s.ince  trie  slouch  would  not  !.e  altered. 
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;ionc  of  the  10  plant  species.  considered  it;  this  i  rives  t  ir  .  ti  on  were 
found  on  either  of  the  right.  of  ways.  ho  th  al  ironont:'  traverse  haaiti1 
suitable  for  in,'.; ‘.honia  co i;.~ii)yir;  and  the  southern  right  of  way  comes 
within  100  feet  of  a  known  population  of  ;  tor  ly  inn  thus  rul  1  ir.  var.  i.irin  ’.us. 
dui table  habitat  for  the  other  spec  ion  of  plants  is  not  close  enough 
to  tiie  ali/rnments  to  warrant  any  special  consideration  during  construct  ion. 

Of  the  animal  specie.;,  no  suitable  salts.arsh  habitat  exi  •* ..  ’  ong 

the  ahw-nnents  for  the  salt-v.arsh  hnwi  "t  r.ou.v  .  "abit.at  for  !/•-, 
green  ground  beetle  has  teen  precisely  delineated  by  recent  investigation 
and  is  not  crossed  by  e i ther  a  1 ignment.  The  giant  garter  snake  rceuire.; 
permanent  fresh  water.  T'r.e  only  possible  sites  satisfying  this  ret;u i  resent, 
occurs  at  the  intakes  at  i  i  nosey  and  Cache  Clough:;.  Mnless  the  const  rue t io 
and  operation  of  the  *«ijucdnet.  '’fleet. '■  the  perennial  i  ty  of  t. vator 
bodies,  the  habitat  would  erobab] y  not  he  affected, 
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SUMMARY 


In  late  .July/early  August  1980,  a  Cultural  Resources  evalu¬ 
ation  was  accomplished  for  the  North  Bay  Aqueduct  Project 
Alignment  Alternatives  (Routes  1,  4  and  6).  The  resources 
evaluation  consisted  of  archival  review,  personal  contact 
with  local  archaeologists  and  Native  Americans,  and  complete 
archaeological  field  surveys  of  the  three  alternative  routes. 

It  was  determined  that  the  overall  project  area  is  rich  in 
both  prehistoric  and  historic  cultural  history  and  that 
numerous  cultural  resources  are  located  throughout  the 
reg i on . 

The  cultural  resources  investigations  resulted  in  the  detec¬ 
tion  of  three  resources  which  are  located  within  alignment 
corridors.  The  resources  are  as  follows: 

A  prehistoric  archaeologi ca 1  site  ( CA-Sol-268 ) ,  which 
is  situated  within  the  alignment  section  common  to  all 
three  alternative  routes,  located  west  of  Interstate 
80. 

An  historic  feature,  identified  as  a  late  19th  century 
stone  fence,  which  is  also  situated  within  the  align¬ 
ment  section  common  to  the  three  routes,  west  of  Inter¬ 
state  80. 

An  historic  archaeological  site,  which  is  situated 
within  the  alignment  section  common  to  Alternative 
Routes  4  and  G,  located  between  Interstate  80  and 
Suisun  City. 

It  has  been  determined  that  these1  three  cultural  resources 
are  potentially  subject  to  direct  adverse  impacts  resulting 
from  project  implementation.  Several  alternative'  ceiurscs  of 
action  are'  presented  which  would  constitute}  acceptable 
mitigation  concerning  the?  potential  impacts.  In  all  cases, 
pre'serva lion  and  protection  of  the}  resources  is  strongly 
recommended . 

The}  preferred  project  alignment  from  a  cultural  resources 
perspective  would  be  Route  1;  utilization  of  Route  1  would 
potentially  impact  only  two  known  cultural  resources,  as 
opposed  to  three'  resources  if  Route  4  or  6  is  utiliz.e'd. 

NOTI . :  Due  to  the  confidential  nature  of  some  of  the  informa¬ 

tion  contained  in  t h  i  s  report,  several  sections  (maps, 
appendices,  etc.)  have  been  deleted.  Uncontrolled 
access  to  specific  information  concerning  the  location 
of  archaeological  sites  could  result  in  damage 
(through  acts  of  vandalism  and/or  illegal  excavation) 
to  these  resources.  Qualified  individuals  wishing  to 
review  the  complete  report  should  contact  the  State 
\rchaen log iea 1  Site  Survey  Regional  Office  at  the 
Sacramento  State  University. 
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INTRODUCTION 


The  nature  of  t  lie  project,  was  briefly  defined  in  1979  as 
fol lows : 

The  purpose  of  the  proposed  North  Hay  Aqueduct  is  to 
convey  California  Water  Project  water  from  the 
Sacrament o-Uan  foaquin  Delta  overland  to  the  counties 
of  Napa  and  Solano.  The  105  cubic  feet  per  second 
(cf's)  capacity  aqueduct  would  deliver  20,500  acre- feet 
of  water  to  Napa  County  and  30,400  acre-feet  of  water 
to  Solano  County  (total  50,900  acre-feet)  annually  for 
municipal  and  industrial  use.  Various  alignments  are 
under  consideration.  All  run  east  to  west  across 
Solano  County  to  a  point  near  Cordelia  . function,  where 
an  exist  ing  segment  of  the  North  Bay  Aqueduct  (Phase 
I)  begins.  This  segment,  a  pi  pi  line,  has  served  the 
City  of  Napa  on  an  interim  basis  since  1968  with  water 
obtained  from  the  Federal  Solano  Project.  Final  de¬ 
sign  of  facilities  for  Phase  II  is  not  yet  firm.  All 
presently  proposed  alternatives,  however,  wou7d  require 
construction  of  water  intake'  pipes  below  hist  oric  low 
water  and  an  adjacent  pumping  plant  at  Lindsey  Slough 
or  Cache  Slough  about  1(5  miles  east  of  the  City  of 
Fairfield.  The  water  would  then  be  conveyed  | o  the 
exist  ing  Cordelia  Surge  Tank,  which  is  part  of  the 
Phase  I  facilities.  The  proposed  Travis  Pumping  Plant 
would  not  be  required  il  only  pipelines  are  used  (Corps 
of  engineers,  Public  Notice,  December  3,  1979). 

In  February  1980,  a  preliminary  Cultural  Resources  evalua¬ 
tion  was  prepared  to  determine  the  relative  sensitivity  of 
the  seven  project,  alignments  under  consideration  at  that 
t  i  me  ,  for  the  North  Bay  Aqueduct  Project..  That  phase  of  the 
North  Day  Aqueduct  Cultural  Resources  Investigation  consisted 
ill  a  general  overview  of  the  project  area  (  i  .  e .  ,  literature 
review;  personal  commun i cat  ions  with  local  cultural  resour¬ 
ces  aulhorit  i  es  and  organ  i /.at.  ions  ,  including  Solano  County 
Nat  i  ve  Americans;  and  sonic  cursory  field  inspect  ion  of  the 
alteiuat  i ve  project  locations).  The  resource  data  which 
resulted  from  the  preliminary  study  was  utilized  to  deter¬ 
mine  the  relal  i  \ e  sensit  ivity  of  the  then  considered  seven 
alternative  all  gniin  n  t  s  . 

Based  on  various  environmental  and  engineering  factors,  the 
number  ol  consider) d  alignments  was  reduced  to  three;  in 
duly  1980  Madrone  V. seriates  authorized  the  consultant  to 
r  undue  t  a  c  >  imp  n  Im  n  s  i  ve  Cu  It  u  ra  I  H<  -  sou  fees  Fva  1  ua  I  i  on  o  I  the 
three  alignment  alternatives.  The  project  s t  udy  areas  are 

lie  |  I  III  (1  as  I  O  |  1  o\vs 

poll  I  i  I  i  on.  i  ■  Is  of  a  study  corridor  wli  i  <  li  is  approx- 
i  ma  I  e  |  v  .to  in  i  I  es  in  t  eng I  1 1  and  80  to  PO  Ini  in  width 
(which  includes  maxi  mum  cmisi  rud  ion  disturbance  area). 
Till  a  I  i  s  nine  n  t  a  I  t  e  rna  t  i  ve  is  <|i  p  i  c  1  <  -d  on  Maps  1 
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through  5.  The  water  conveyance  system  would  consist 
of  a  buried  pipeline  60"  in  diameter.  Also  included  in 
this  route  are  several  supplemental  facilities,  as 
follows : 

A  pump  station  to  be  located  on  a  fine  aero  site, 
situated  at  the  Cache  Slough  Intake  (Map  1). 

A  surge  tower  to  be  located  on  a  0.15  acre  site, 
situated  approximately  one  mile  east  of  the  Union 
Creek  and  Southern  Pacific  Railroad  intersection 
on  the  corridor  alignment  (Map  2). 

A  reservoir  to  be  located  on  a  15  acre  site,  sit¬ 
uated  approximately  0.4  mile  northeast  of  Green 
Valley  Road  and  approximately  0.8  mile  north  of 
Cordelia  -Junction,  on  the  corridor  alignment  (Map 
5). 

Route  4  consists  of  a  study  corridor  which  is  approx¬ 
imately  28  miles  in  length  and  80  to  90  feet  in  width 
(which  includes  maximum  construction  disturbance  area). 
This  alignment  alternative  is  depicted  on  Maps  5,  6,  7. 
9  and  10.  The  water  conveyance  system  would  consist  of 
a  buried  pipeline,  60"  in  diameter.  Also  included  in 
this  route  are  several  supplemental  facilities,  as 
fo] lows : 

A  pump  station  to  be  located  on  a  one  acre  site, 
situated  at  the  Lindsey  Slough  Intake  (Map  G). 

A  surge  tower  to  be  located  on  a  0.15  acre  site, 
situated  approximately  0.8  mile  west  of  Uenvertou 
Creek,  on  the  study  corridor  alignment  (Map  7). 

A  pump  station  to  be  located  on  a  one  acre  site, 
situated  approximately  200  feet  oast  of  Union 
Creek  and  0.6  mile  north  oT  Highway  12,  on  the 
corridor  alignment  (Map  9). 

A  reservoir  to  be  located  on  a  15  acre  site,  s  i  t - 
uat.ed  approximately  0.4  mile  northeast  of  Green 
Valley  Road  and  approximately  0.8  mile’  north  n{ 
Cordelia  -function,  on  the  corridor  alignment  (Map 
5). 

Route  6  parallels  the  Route  1  study  corridor,  with  tin 
exception  of  an  approximately  two  mile  variat  ion  which 
is  approximately  100  feet  in  width  (Map  7).  The  water 
conveyance  system  would  consist,  ot  an  open  canal  trim- 
Lindsey  -Slough  to  a  location  immediately  smith  ol 
Travis  ALU,  followed  by  a  buried  pipeline'  (60"  dim¬ 
eter)  to  a  terminal  reservoir  near  Cordelia.  Nuppl< 
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mental  facilities  for  this  alignment  would  include  a 
pumping  station  south  of  Travis  AFB  covering  approxi¬ 
mately  one  acre  (Map  7). 
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CULTURAL  RESOURCES  BACKGROUND 


This  phase  of  the  subject  evaluation  was  accomplished  by 
conducting  a  detailed  review  of  records,  maps  and  relevant 
cultural  resources  documents  which  identify  and  discuss  the 
resources  in  the  general  environs  of  the  project  alignments. 
This  archival  review  was  primarily  accomplished  at  the  State 
Archaeological  Site  Survev/State  Historic  Preservation  Re¬ 
gional  Office  at  Sacramento  State  University.  Also,  other 
ns t  i  tutions ,  libraries  and  agencies  were  consulted  as  re¬ 
quired.  In  addition  to  these  efforts  the  National  Register 
of  Historic  Places  (1979),  the  California  Inventory  of  His¬ 
toric  Resources  (1976),  the  California  Inventory  of  Historic 
Landmarks  (1979)  and  the  Central  Solano  County  Cultural  Her¬ 
itage  Commission  Preservation  Plan  (1977)  were  consulted. 

an  integral  aspect  of  gathering  relevant  cultural  resources 
information  is  the  consultation  with  local  Native  Americans 
concerning  sites,  features  and  locations  within  the  study 
region  which  are  culturally  sensitive.  Organizations  and 
individuals  from  the  Solano  County  area  were  consulted  re¬ 
garding  these  matters  (see  Appendices  A  and  B  for  details). 

These  research  efforts  resulted  in  the  following  Cultural 
Resources  Setting  summaries. 

Id  hnographic  Setting 

According  to  traditional  anthropological  sources  (Kroeber, 
1925;  Bennyhoff,  1950  and  1977;  Johnson ,  1978)  the  general 
project,  setting  is  within  the  territory  controlled  by  t  lie 
i’enutian  speaking  Patwin  peoples.  At  one  time  the  Pa (win 
Indians  occupied  the  southern  portion  of  the  .Sacramento 
l.'iver  Valley  to  t  ho  west  of  the  river,  from  the  present  (own 
of  Princeton  south  to  San  Pablo  and  Suisun  Bays  (Johnson, 

1 1)78 )  .  Bennyhoff  (  1977)  identities  the  group  which  occu¬ 
pied  the  study  area  as  the  Southern  Patwin  and  places  their 
eastern  boundary  approximately  ten  miles  west  of  the  Sacra¬ 
mento  River  and  their  western  boundary  in  the  vicinity  of 
the  Napa  River  (see  Figure  1).  The  general  Patwin  region 
was  occupied  by  many  (list  inct  groups  which  have  been  re¬ 
ferred  to  in  traditional  anthropological  literature  as 
tribes  or-  tribelets;  the  ideal  ifi ration  of  these'  tribal 
groups  was  based  on  d i st  i nqu i shah  1 e  dialects,  i  . c .  ,  kabal- 
nii'm.  Cache  Creek,  Cortina,  Tebt  i  (Hill  Patwin);  Colusa  and 
Grimes  (River  Patwin);  Knight's  landing  and  Suisun  (Whist¬ 
ler,  1976;  Johnson,  1978  -  see  Figure  2). 

I n  general,  t he  Patwin  territory  extended  from  north  to 
south  for  approximately  ninety  miles  and  from  ■  nst  to  wool, 
lor  approximately  forty  in  i  I  es  .  II  can  bo  divid'd  i  n  t  <  >  !  lire 
physiographic  regions  from  east  to  west  as  iol lows 

The  banks  el  the  Sa  e  i'.’iiik -n  t  o  River  and  its  a  I  1  end.-i  a  ' 

dense  tree,  brush  and  vine  \  ege I  a  I  I  on  interspersed  It 

I  \  t  ens  |  vo  lule  Ilia  fell!  -s 
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l  ig.  I  Tribal  territory  ami  villages  I.  Bo  do.  2.  Katsil  (ka<*t[).  V 
Si-ko-pe.  4.  Til-til;  S,  l)t>k  -dok.  ft  Koru.  7.  No  pah.  8,  (iapa.  9, 
P'alo  10.  Nawidihu;  II.  Kusempu  12.  K  oh  pah  de  he.  I  V 
unknown.  14.  unknown.  IV  Yodoi  Ift.  (  hump.  17.  Mosn.  18.  Km. 
19.  I  mil.  20.  Ixipa;  21  lehli.  22.  Sukui;  21.  Molokoim.  24.  lokti. 

2V  lehli.  2h.  ChemiHU.  27.  Puliito.  .’8.  I  iwm.  29.  IMulaio.  1(1. 
Soneto.  1|,  Napalo.  12.  lulukai,  11.  Suskol.  14,  Aguasin.  IS. 
lolen.i*  Village  names  nOer  Kroflvt  192V  Kroeher  1912a  Mernam 
llln/rr  and  Hester  1970).  Hennvhof!  19ft I 


FIGURE  2 

(after  Johnson,  1978) 
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The  flat  open  grassland  plains  with  intermittent  creeks 
and  occasional  oak  groves. 

The  lower  hills  of  the  eastern  Coast  Range  Mountain 
slopes  rising  to  an  elevation  of  approximately  1 4  (JO 
feet. 

Most  of  the  pre-contact  Patwin  population  was  concentrated 
along  the  Sacramento  River  in  large  villages.  Because  much 
of  the  plains  were  submerged  from  floodwaters  in  the  winter, 
and  were  relatively  dry  in  the  summer,  occupation  of  the 
plains  was  sparse  and  seasonal.  Tribal  groups  in  the  hill 
areas  lived  in  the  numerous  valleys,  particularly  along  the 
drainages  of  Cache  and  Putah  Creeks  (Kroeber,  1932;  Johnson, 
1978:351). 

The  main  political  unit  of  the  Southern  Patwin  was  the 
autonomous  tribelet,  which  consisted  of  one  primary  and 
several  satellite  villages,  all  located  within  a  well- 
defined  territory.  Each  village  had  a  chief  who  presided 
over  resource  procurement  and  ceremonial  activities  (John¬ 
son  ,  1978 : 354  ) . 

Fishing,  plant  gathering  and  hunting  formed  the  basis  of  the 
Southern  Patwin  economic  system.  Salmon,  steelhead  trout 
and  other  fish  were  caught  by  weir  or  net.  Mussel! s  were 
gathered  from  riverbeds.  Deer,  tule  elk,  small  mammals, 
waterfowl  and  reptiles  were  hunted  or  trapped.  Sunflower, 
alfilaria,  clover,  bunch  grass  and  wild  oat,  all  growing  on 
the  open  plains,  provided  seeds  that  were  parched  or  dried 
then  pounded  into  a  meal  (Johnson,  1978). 

As  was  common  to  many  other  California  Indian  groups,  a 
primary  staple  was  the  acorn.  Two  types  of  Valley  Oak 
acorns,  hill  and  mountain  oak,  were  usually  gathered.  Oak 
groves  are  believed  to  have  been  communally  owned  by  the 
tribe  lets.  Other  food  sources  gathered  were  the  buckeye, 
pine  nuts,  junipet  berries,  manzanita  berries,  bl ackberries , 
wild  grapes,  brodiaea  bulbs  and  tule  roots.  Each  village 
had  its  own  locations  for  gathering  these  various  resources, 
and  I  Ik;  vi 1 Lage  chief  was  in  charge  of  assigning  particular 
families  to  collection  areas  (Johnson,  1978:355). 

Four  types  of  permanent  structures  were  constructed  within 
the  Patwin  tribal  village.  The  dwelling  or  family  house  was 
located  anywhere  within  the  village;  the  ceremonial  dance 
house  was  hu i 1 t  at  a  short  distance  to  the  north  or  south 
end  of  the  village;  the  sweathouse  was  located  to  the  east, 
or  west  of  the  dance  house;  and  the  menstrual  hut  was  placed 
at  the  edge  of  the  village,  farthest  from  the  dance  house. 
All  of  these  were  earth-covered,  semi -subterranean  struc¬ 
tures,  either  elliptical  or  circular  in  forni.  With  the 
except  ion  of  tin  family  houses,  which  were  built  by  one's 
paternal  relatives,  the  structures  were  built  by  everyone  in 
the  village  (McKern,  1923;  Kroeber,  1932). 
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Trade  with  neighboring  Indian  groups  was  an  important  aspect 
of  Patwin  ('eononii  c  and  subsistence  activities  during  pr"his- 
toric  t  imi's ;  cultural  contact  and  exchange  was  maintained 
with  neighboring  groups  through  the  extensive  trade  net¬ 
works.  The  Southern  Patwin  traded  salmon,  river  otter 
pelts,  game,  cordage,  sinew-backed  bows,  feathered  headbands 
ami  shell  beads  to  Porno,  Central  Wintun,  Wappo  and  Southern 
Maidu  groups  (Davis,  1974:34-3.1). 

!  e  of  the  most  distinctive  aspects  of  Patwin  culture  was 
t  o  Kuksu  religious  system.  A  main  feature  of  the  cult  was 
tin'  occurrence  of  one  or  more  secret  societies,  each  with 
Ms  own  series  of  dances  and  rituals.  Membership  w.as  by 
initiation,  and  such  initiation  was  generally  limited  to 
boys  from  8  to  16  years  of  age.  In  the  Central  California 
.  uit  system,  almost  till  Indian  groups  possessed  the  Kuksu. 

wove  r ,  only  the  Patwin  also  had  both  the  ghost  and  lies  i 
1  pcs  (Kroeber,  1932).  The  purpose  of  each  secret  society 
was  slightly  different  from  the  others,  although  sonn-ulial 
overlapping.  Tin*  ghost  type,  called  "way  sult.u"  (Northern 
Spirits)  stressful  the  initiation  ceremonies;  the  Kuksu 
emphasized  curing  and  shaman  is  tic  functions;  and  t  ho  lies  i 
elaborated  on  ceremonial  dancing.  These  secret  soeici  i  <  -s 
became  active  within  village  life,  depending  on  when  boys  it: 
the  villages  were  ready  to  be  initiated  and  not  upon  any 
lixed  seasonal  or  sequential  schedule  (dohnson,  1  9  78  -  3  .">3  !  . 

The  most  complete  information  on  Patwin  mythology  was  eo  |  - 
levied  by  Kroeber  (1932),  who  recorded  twelve  tales.  The 
origin  and  other  myths  generally  relate  the  intefact  i  "it  n! 
anthropomorphized  animals  with  humans  (.Johnson,  1978). 

For  further  information  concerning  the  various  aspects  <>l 
Patwin  culture,  reference  is  given  to  the  various  antliro- 
pogieal  sources  which  have  been  cited. 

The  Southern  Patwin  wore  dislocated  immediately  following 
Spanish  contact;  and  great  numbers  of  those  people  won 
forced  into  subjugation  at  the  missions.  With  the  influx  ni 
Mexican  Period  populations  in  the  early  1800s,  and  eventual 
settlement,  by  Americans  during  the  mid-l800s,  the  Patwin  way 
of  life  was  both  purposefully  and  indirect  ly  undermined. 

'file  arrival  of  whites,  with  their  livestock  and  I  i  rms  , 
caused  the  Patwin  ecological  balance  to  be  great  ly  upset  ; 
food  sources  formerly  ava i table  became  ext  inct  or  scarce  nr 
otherwise  unavailable.  The  accumulative  effort  of  luropean 
and  American  influx  into  that  tern  lory  resulted  m  the 
total  displacement  nl  their  culture. 

it  is  known  that  the  Patwin  Indian  presence  in  the  id  i  <  ■  t  t 
a  >’ca  was  extensive  during  pre-contact  t  i  mes .  The  most 
widely  accepted  calculation,  based  in  part  on  the  I  a  p  t  '  ■  -'mi  I 
records  of  the  Pay  Area  mi  ss  ions  .  is  that  approx  inn  loir  23»  -i 
Pa  t  w  i  ns  were  living  in  1  !i  a  t  region  at  the  time  <>  t  !  u  r<  nea n 
e  in  t  a  e  I  (t’nnk  ,  19431.  fed  a  v  it  is  d  l  I  f  i  eu  I  t  to  I  i  ml  :  i  n  \ 


in  the  area  who  is  of  Patwin  ancestory  or  has  oral  knowledge 
of  the  Patwin  way  of  life  (see  Appendix  B). 

A  review  of  tradition  ethnographic  sources  (which  have  been 
referenced)  and  consultation  with  Native  American  organiza¬ 
tions  and  individuals  (see  Appendix  B)  suggests  that  no 
presently  known  or  recorded  ethnographic  sites,  locations  or 
features  which  are  culturally  sensitive  are  located  within 
the  project  study  corridors.  Several  recorded  ethnographic 
village  sites  are  recorded  within  the  general  project  envi¬ 
rons,  however  none  are  located  close  enough  to  any  of  the 
three  alternative  alignments  to  be  effected  by  project 
implementation.  The  resources  are  as  follows: 

Suisun  Village,  known  to  have  existed  near  the  present 
location  of  Suisun  City,  likely  to  the  southeast  of 
Route  4. 

CA-Sol-243 ,  an  Historic  Period  village  located  near 
Suisun  City,  adjacent  to  Suisun  Creek;  this  resource 
is  known  from  both  ethnographic  and  archaeological 
sources . 

Soneto  Village,  known  to  have  existed  in  the  vicinity 
of  Suist'n  Creek,  northwest  of  the  present  location  of 
Vacav  i  1 1 e . 

Uiulato  V i  11 age ,  known  to  have  existed  in  the  vicinity 
of  Ulatis  Creek,  in  1  he  northwest  part  of  Vacaville. 

Prehistoric  Setting 


Previous  archaeological  work  in  the  San  Francisco  Bay  and 
Delta  areas  has  been  reviewed  within  a  regional  research 
context  by  Bickel  (1976).  Recent  reviews  of  the  history  of 
Central  California  archaeological  method  and  theory  have 
been  presented  by  Gerow  with  Force  (1968)  and  Fredrickson 
(1973).  Reference  is  given  to  these  manuscripts  for  detail 
concerning  the  greater  archaeological  context  of  the  project 
area . 


In  general,  there  is  substantial  agreement  among  regional 
archaeologists  that  2000  B.C.  to  2500  B.C.  was  probably  the 
beginning  date  for  the  prehistoric  Indian  occupation  of 
Northern  California,  particularly  the  greater  San  Francisco 
Bay  and  Delta  area.  A  cultural  sequence  for  the  region, 
which  includes  the  Solano  County  locale,  was  established  by 
Li  I  lard,  Heizer  and  Fenenga  (1939)  with  the  estimated  date 
of  2000  B.C.  playing  a  major  role  as  an  archaeological 
marker.  The  three  horizon  cultural  sequence  was  based  on 
data  obtained  during  early  investigations  conducted  in  the 
St  ockton-T.od  i  Delta  area  by  Schenk  and  Dawson  (  1929).  The 
chronological  framework  established  by  Li  1  lard,  Heizer  and 
Fenenga  (1939)  expanded  on  that  early  work,  with  particular 
emphasis  on  the  appraisal  of  cultural  materials  from  the 
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W  i  lulm  i  11  er  Site  ( CA-Sac-  1  07  )  ,  the  Booth  .M<»unH  ( CA- Sac  -  i  20  ) 
and  the  August  i  ne  Mound  (CA-Sac-127)  (see  Figure  1). 


Hi  i,’i‘r  and  Fenenga  (1939)  formulated  a  time  chart  for 
l  i'a  1  California,  which  reflected  the  culture  horizons 
th‘'v  were  understood  at  that  time.  Subsequent  studies 
the  San  Francisco  Bay  region  (Go row  with  Force ,  ) 908 ) 

the  Northwest  Coast  Range  locale  (Fredrickson,  1973)  h 
questioned  the  applicability  of  aspects  of  the  culture 
,  : /on  system.  However,  concerning  the  project  study 

1  ;  on  the  Saeramen  to-San  .Joaquin  Delta  Culture  llorizo 
System  continues  to  be  the  most  widely  accepted  analyt 


a me work  for  prehistoric 

a  rchnoo  1  eg  i  r:a  1 
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Regarding  the  specific  region  of  the  project  study  cot- 
dors,  numerous  prehistoric  archaeological  situs  ate  re 
throughout  the  central  and  southern  Solano  County  reg  i 
The  existing  records  tend  to  indicate  that  the  great es 
number  o  f  known  archaeological  s  i  t  <->s  are  cone*  n  t  ra  t  ed 
around  major  drainage  systems  in  protected  valley.*-  uht 
extend  toward  the  sloughs,  marshes ,  rivers  and  bars  wi, 
characterize  the  southern  end  of  Solano  County;  archa* 
ical  sites  also  tend  to  concent  r:  t  *>  a  round  tin  slouch: 
marshes  and  Su  i  sun  Bay  where  natural  r<  sources  weie  ah 
The  records  also  imply  that  the  immed l ate  environ-  <  •  S 
nuiierous  i  nt  .erm  i  t  t  ont  creeks  and  drainages  situated  »  !  i 
out  t  ho  study  area  are  archaen  1  or.  i  ea  1  1  y  s"tis  it  i  - . 

The  general  project  setting  (and  ronsi  derod  pr<>je<  t  a! 
men  Is)  are  located  within  several  el'  these  high1',  son: 
environments.  Bast'd  on  the  known  record,  the  f"llowii: 
areas  are  delermined  to  be  part  icularly  sens j t  i  v.  rt'i'a 
both  the  existence  of  known  a  reluteo  1  *>g  i  ea  I  sites  :  ml  t 
pn  l  on  I  ial  for  em-eun  t  or  i  ng  unrecorded  sites 


Green  Valley  -  Several  a  rclc'*  ■**  l  og  i  *-n  1  site's  (CA-N 
(  /T-Tlf  >  r-~1  fT,  (  V-Snl-i  I  ,  CA-So  1  -7D  .  CA-S* '  1  -G9 ,  CA-Si  i 
CA -So  1-2-12  .  CA-Sol-239.  CA-So 1 -2G2  ,  CA-So 1-2G3.  • 
08  and  CA-So  I -GG )  are  s  ua  t  *  d  within  a  1.0  to  1. 
radius  of  al  ignmonl.  corridoi-  Route  No.  ).  Tie-  ra 
of  these  known  sites  I  end  to  concentrate  .  i  t ■  ■  1 1 ; ;  or 
V  a  1  ley  freek  .  The  rrcont  imlical  e  that  <  -n  site 
No  I  -2(18  )  i  s  1  <  >ea  t  *  -<l  within  t  I i *  ■  actual  Route  I  alt 


Su  i  sun  Valle\  -  Several  ;n-i  taen  In'  ica  I  sit*  -s  t<  V 
.A .  <  \ - j .  ;>  i  (  a- No  i  - 1 c. .  *  \ -N* 1 1  -7  i  ,  i  \  No  i  - : : - 1 : : . 
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Sol-14,  CA-Sol-244,  CA-Sol-245,  CA-Sol-247  and  (A-SoJ- 
254)  arn  situated  within  a  1.0  to  1.5  mile  radius  of 
alignment  corridor  Route  No.  4.  The  majority  of  these 
sites  tend  to  concentrate  along  Suisun  Creek,  Lodgewood 
Creek  and  Gordon  Creek  and  the  northern  extensions  of 
Cordelia  Slough. 

Lagoon  Valley  -  Several  archaeological  sites  (CA-Sol- 
57,  C’A-So'l  -58 ,  CA-Sol-67,  CA-Sol-55,  CA-Sol-59,  CA-Sol- 
254,  CA-Sol -45 ,  CA-Sol-57,  CA-Sol-52  and  CA-Sol-53)  are 
situated  within  a  1.5  to  2.5  mile  radius  of  alignment 
corridor  Route  No.  1.  The  majority  of  these  sites  tend 
to  concentrate  along  Laurel  Creek  and  Soda  Springs 
Creek . 

Lindsey  Slough  -  Five  known  archaeological  sites  (CA- 
Sol-1  through  CA-Sol-5)  are  situated  adjacent  to  Lind¬ 
sey  Slough,  approximately  1.0  mile  north  of  alignment 
corridor  Route  No.  4.  CA-Sol-1  through  CA-Sol-5  are 
described  as  occupation  and  burial  sites  (Tregariza  and 
Cook,  1948)  and  are  considered  to  be  ethnographical ly, 
as  well  as  archaeologically ,  highly  sensitive. 

The  cultural  resources  sensitivity  of  the  Green  Valley, 
Suisun  Valley,  Lagoon  Valley  and  Lindsey  Slough  areas  has 
been  established  by  academic  archaeological  investigations 
in  Central  Solano  County  (Treganza  and  Cook,  1948;  McGon- 
agle,  1948  and  1966;  Weyand,  1980;  Greengo  and  Arnett,  n.d.) 
and  recent  FIR  generated  field  investigations  (Chavez,  1979; 
Holman  and  Chavez,  1977;  Peak  and  Associates,  1976,  1977, 
1977a,  1978;  Archaeological  Planning  Collaborative,  1979, 
1979a;  McGuire,  1977)  which  tend  to  concentrate  in  those 
areas . 


It  is  therefore  possible  to  identify  the  more  likely  areas 
where  archaeological  resouc.es  could  be  encountered  during 
the  project  field  study.  This  determination  of  archaeolog¬ 
ical  sensitivity  is  made  by  comparing  the  areas  in  question 
to  similar  en vi ronmon tal  settings  which  are  known  to  contain 
archaeological  resources  (i.e.,  Green  Valley  Creek,  Suisun 
Creek,  Laurel  Creek,  Lindsey  Slough,  etc.)  throughout  cen¬ 
tral  and  southern  Solano  County.  The  potentially  sensitive 
areas  which  are  within  close  proximity  to,  or  are  actually 
transected  by,  the  project  alignments  are  as  follows:  the 
Su  sun  Slough  and  Denverton  Slough  regions;  the  Union  Creek 
area;  the  Ulatis  Creek  area;  the  Big  Ditch  Creek  area;  the? 
Calhoun  Cut/Lindsey  Slough  region;  and  the  numerous  unnamed 
intermittent  creeks  which  characterize  much  of  the  overall 
study  area.  The  extensive  plains  area,  which  is  transected 
by  much  of  alignment  Route  No.  I  and  portions  of  alignment 
Route  No.  4  (and  No.  6),  was  likely  submergered  by  flood- 
wa'.ers  during  the  winters  and  relatively  dry  during  the 
summers  in  prehistoric  times  and,  therefore,  only  moderate' ly 
sensitive  concerning  potential  prehistoric  archaeological 
s i I e  occurrence . 
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Hist  or  ic  Set  t  1  ng 

flu-  first  European  to  make  contact  with  the  Put  win  Indian 
populations  of  Solano  County  was  Don  Juan  Ayala,  who  landed 
the  "San  Carlos"  in  Suisun  Bay  in  1775.  The  full  impact  of 
that  contact  was  apparent  a  short  I imr  later  durian  the 
Spanish  Mission  era  when  Indian  populations  wore  forced  into 
subjuga  t ion  at  the  Bay  Area  missions  and  the  traditional  way 
of  life  rapidly  disintegrated  (Fredrickson,  et  a  1  .  ,  I  p  7  7  )  . 
e- ’lining  in  1807  the  Suisun  tribe!  group  of  central  Solano 
unty  began  retaliating  against  the  Spanish  with  raids  and 
attacks  on  mission  outposts,  and  escaping  Spanish  reprisals 
by  fleeing  in  rafts  across  the  Carquinez  Straits  and  taking; 
refuge  in  Suisun  March  (Central  Solano  County  Cultural 
Heritage  Commission  (CSCC1IC),  1977). 

In  1810  Gabriel  Moraga  and  his  soldiers  left  the  San  Fran¬ 
cisco  Presidio  for  the  purpose  of  counter-attacking  the 
Suisun  Indians.  After  fierce  battles  in  Solano  County  the 
resistance  of  the  native  population  had  all  but  broken  down 
and  by  1810-1811  San  .lose  and  San  Francisco  Mission  baptis¬ 
mal  record  books  show  a  large  number  of  Suisuns  added  in  l he 
mission  populations.  By  1813,  however,  few  Suisuns  wore 
added  to  these  mission  records  and  il  appears  that  most  had 
boon  removed  from  their  native  territory.  What  resistance 
did  remain  was  quickly  stamped  out  by  Lieutenant  .lose  Sanche; 
who,  in  1817,  left  the  San  Francisco  Presidio  with  orders  to 
subdue  any  rebellious  elements  among  the  Indian  t r i be  I »  ts. 

By  the  time  Father  Alt.  itnira  arrived  in  1823.  in  search  of  a 
new  mission  site,  only  abandoned  and  collapsed  dwellings 
remained  in  south-central  Solano  County  (CSCC11C,  1977:17). 

The  last  Spanish  mission  established  in  California  was  that 
of  Mission  San  Francisco  Solano  at  Sonoma  in  1823.  Among, 
tlie  Indians  baptized  at  the  mission  the  following  year  was 
"Sam  Veto",  chief  over  most  of  the  rancher i as  between  P<  ta- 
I  lima  Creek  and  the  Sacramento  ltiver,  who  was  renamed  i  ran- 
cisco  Solano.  Chief  Solano  play«>d  a  major  role  in  the 
dealings:  of  North  Bay  Indians  with  the  Spanish  and  Mexicans 
up  until  the  1830s  when  a  smallpox  epidemic  t  1837-1839)  de¬ 
cisively  eliminated  the  Pa  twins  (as  well  as  Indians  through¬ 
out  north-central  California),  as  a  force  to  be  dealt  with 
(polerson,  1957;  CSCC’HC ,  1977). 

In  1821  California  became  independent  from  Spain  and  the 
missions  were  divesled  of  their  lands.  As  was  the  practice 
under  the  Mexican  government,  large  landgrants  were  "stale 
I  i  sited  and  in  central  Solano  County  the  ranchos  which  cov¬ 
ered  lands  in  the  study  area  were  Kan oho  Suisun,  ’audio 
Tolenas,  Rancho  bos  Put  os  and  Rancho  Soscol.  i'h"  ranchos 
were  almost  exclusively  devoted  to  the  raising  oi  cattle, 
with  vineyards  and  fruits  and  vegetables  being  planted  lor 
the  ranchers  own  needs  (Hoover,  Rensch  and  Kensdi  ,  led) 
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With  the  annexation  of  California  by  the  United  States 
government  in  July  1846,  and  the  subsequent  discovery  of 
gold  in  the  Sacramento  Valley  on  January  24,  1848,  thousands 
of  people  poured  into  California;  the  increase  in  polulation 
was  the  stimulus  that  caused  central  Solano  County  to  turn 
to  agriculture.  Ranchers  and  farmers  discovered  that 
profits  could  be  made  by  selling  their  surplus  crops  to 
miners  and  the  raising  of  livestock  began  to  assume  a  sec¬ 
ondary  land  use  position.  With  the  Irish  famine  and  poor 
wheat  harvests  in  Europe,  the  cultivation  of  wheat  in  Solano 
County  expanded  as  prices  continued  to  rise  in  the  foreign 
markets  (CSCCHS,  1977:21-22). 

In  1850,  at  the  site  of  a  pre-Spanish  encampment  and  burial 
ground  of  the  Suisun  Indian  people,  J.  M.  Perry  established 
a  blacksmith  shop  in  the  area  that  was  to  become  known  as 
Rockville.  Founded  on  the  stage  road  between  Benicia  and 
Sacramento,  in  a  highly  agricultural  area,  Rockville  slowly 
grew  throughout  the  1850s;  it  eventually  attracted  a  cluster 
of  local  service  institutions  such  as  an  hotel,  shops,  a 
school,  a  stage  depot,  a  post  office  and  a  church  (Hoover, 
Rensch  and  Rcnsch,  19G6:520;  CSCCHC ,  1977:24). 

Recognizing  the  importance  of  water  transporation  in  the 
Suisun  Valley,  Robert  Waterman,  owner  of  Suisun  Rancho 
(which  encompassed  most  of  the  valley)  decided  to  develop  a 
shipping  point  on  his  ranch,  south  of  Rockville.  Several 
navigable  waterways  (Cordelia  Slough,  Suisun  Creek,  Suisun 
Slough),  could  be  found  on  Waterman's  property  and  he 
choose  a  site  at  the  head  of  Cordelia  Slough  for  the  loca¬ 
tion  of  his  settlement  (CSCCHC,  1977:24-25). 

Cordelia  (named  after  Waterman's  wife  and  the  second  oldest 
city  in  Solano  County)  became  quite  well  known  as  a  shipping 
center,  as  well  as  a  stopping  place  for  stages  and  travel¬ 
ers.  A  post,  office  was  established  there  in  1854,  however 
it  moved  north  to  Rockville  in  1858.  In  1869  the  post 
office  was  reestablished  in  Cordelia  and  operated  there 
until  1943.  By  1868  stone  f rom  a  nearby  quarry  was  being 
shipped  down  t ho  Cordelia  Slough,  from  Bridgeport  Landing, 
and  across  the  Bay  to  San  Francisco,  where  it  was  used  in 
the  paving  of  streets  and  the  construction  of  buildings.  By 
this  same  year  the  California  Pacific  Railroad  (Southern 
Pacific)  was  running  through  Cordelia  via  Bridgeport  (Hoover, 
Rensch  and  Rensch,  1966:519). 

The  area  that  was  to  become  Suisun  City  was  first  visited 
via  Suisun  Slough  in  1850  by  Dr.  John  Baker  and  Curtis 
Wilson,  and  later  that  year  by  Captain  Josiah  Wing.  Finding 
an  island  in  the  slough,  Wing  hoped  to  establish  a  landing 
from  which  to  sh i p  the  farm  products  of  central  Solano 
County  and  to  this  and  he  constructed  a  warehouse  and  wharf 
on  t ho  island  in  1852.  With  the  success  of  the  area  as  a 
shipping  point.,  tin-  population  grew  and  by  1854  the  city  of 
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Suisun  was  laid  out  west  of  the  landing.  In  1868  the  rail¬ 
road  came  to  Suisun  and  the  city  was  incorporated  (CSCCHC. 
1977:26). 


Will)  the  success  of  Suisun  City,  Cordelia  soon  lost  its 
importance  as  a  shipping  point.  As  a  result,  Waterman 
established  a  new  town  in  1866  and  named  it  Fairfield.  In 
order  to  assure  that  his  new  town  would  prosper,  Waterman 
took  advantage  of  the  heated  debates  raging  in  Solano  over  a 
new  location  of  the  county  seat.  Waterman  not  only  offered 
to  donate  sixteen  acres  of  land  to  Fairfield  for  this  pur¬ 
pose  but  also  an  additional  four  blocks  and  money  to  place 
county  buildings  on  the  land.  On  September  2,  1868,  the 
people  of  Solano  voted  to  have  Fairfield  replace  Benicia  as 
the  local  seat  of  government.  Although  the  city  became  the 
county  seat,  because  of  its  poor  position  in  relation  to 
water  (and  later  rail)  t ransporat i on ,  Fairfield  never  real¬ 
ized  success  as  a  trading  center  and  was  not  incorporated 
until  1903  ( CSCCHC ,  1977:25-26;  Hoover,  Rensch  and  Ucnseh, 
1966 : 523) . 


By  1860  most  of  the  civilian  towns  in  central  Solano  County 
had  been  founded  and  during  that  decade  farmers  and  ranchers 
prospered.  Ditches  were  replaced  by  wooden  fences,  log 
cabins  abandoned  for  houses  constructed  of  lumber  and  solid 
buildings  of  local  stone  were  build  by  large  land  owners 
(Hoover  Rensch  and  Rensch,  1966:520). 

The  coming  of  the  railroad  in  1868  caused  some  economic 
changes  in  central  Solano  County.  Shipping  of  farm  products 
by  rail  rather  1  lien  water  reduced  trading  in  Suisun.  The 
decline  in  Kuropean  wheat  imports  as  well  as  the  extension 
of  tracks  into  the  San  Joaquin  and  Sacramento  Valleys  (and 
thus  their  access  >  o  the  foreign  markets),  helped  cause'  a 
decline  in  wheat  prices.  As  a  result,  by  the  late  1870s 
orchards  began  to  replace  the  wheat  fields  (CSCCHC,  1977:28). 

In  the  late  1860s  and  1870s,  i|  appeared  that  wine  and  table 
grapes  might  succeed  wheat  cultivation;  however  by  tin*  1880s 
the  fruit  orchards  had  become  the  agricultural  foundation  in 
central  Solano  County.  Many  canneries  and  packing  houses 
were  erected  adjacent  to  the  railroad  tracks  in  Suisun  and 
they  became  important  local  industries  by  the  turn  of  the 
century.  During  that  period  a  diverse  population,  including 
Chinese,  Japanese,  "ortugese,  Ofeks,  Italians,  Filipinos, 
and  Hindustanis,  could  In'*  found  laboring  in  the  orchards  and 
in  t  lie  claiming  <>l  thousands  of  Suisun  marshland  acre's  for 
agricultural  use'  (CSSCHC,  1  977  :  29-32  ) . 

Although  agr  i  e’u  I  t  lire'  was  the  base-  e>f  the  le>cal  economy, 
beginning  in  the'  1870s,  the  epiarrying  of  local  stone  anei 
mineral  deposits  be'eTime  a  major  economic  activity.  Three 
epiarrie'S  near  Corde-l  ia  gave*  that  area  a  welcemie'  economic 
boost  ;  howe*ver  the  most  e'x  tens  i  ve'  epiarrying.  e>f  onyx  and 
fruvi'i’t  ini',  took  plae'o  arounet  Cement  Hill,  loeutloet  northeast 


of  Fairfield.  Quarrying  operations  at  Cement  Hill  were  sus¬ 
pended  prior  to  1900  and  then  resumed  in  1902  when  Pacific 
Portland  Cement  Company  established  a  tufa  quarry  and  cement 
factory  at  the  base  of  the  hill.  By  1907  it  was  one  of  the 
largest  cement  plants  in  the  western  United  States,  however 
with  the  onset  of  the  Depression  by  1927  the  Cement  Hill 
plant  and  adjacent  town  of  Cement  were  abandoned  (CSCCHC, 
1977:33-34). 

The  Depression  also  had  an  adverse  effect  on  agriculture  as 
farm  incomes  decreased  by  50%  between  1929  and  1932;  canning 
and  packing  companies  began  closing  and  fresh  fruit  ship¬ 
ments  to  the  oast  virtually  stopped.  Although  fresh  fruit 
shipments  eventually  resumed  and  continue  today,  increasing 
proportions  of  the  local  crops  are  dried  or  canned  at  com¬ 
panies  in  Sacramento  or  in  the  Bay  Area  (CSSCHC,  1977:40-42) 

Up  until  the  turn  of  the  century  the  population  of  Suisun 
City  had  always  been  greater  than  that  of  Fairfield;  however 
as  dry  land  became  scarce  in  Suisun,  Fairfield's  open  lots 
became  popular  for  homesites  and  by  1910  the  population  was 
slightly  larger  in  the  northern  community.  The  first:  state 
highway  through  Solano  County  was  built  between  1912  and 
1914;  during  the  mid-1960s  the  reconstruction  of  U.S. 

Highway  80  as  an  eight-lane  freeway,  further  caused  Fair- 
field's  population  to  increase.  With  the  establishment  of 
the  Fa i rf iel d-Sui sun  Army  Airfield  in  1942,  and  its  subse¬ 
quent  take-over  in  1949  by  the  U.S.  Air  Force,  many  military 
and  non-military  employees  moved  permanently  into  the  area 
and  today  Fairfield  is  by  far  the  largest  community  in 
central  Solano  County  (CSSCHC,  1977:34). 

Despite  the  transformation  of  central  Solano  County  into  an 
essentially  urban  area,  much  of  its  historic  landscape 
remains.  Numerous  structures  and  features  important  to  the 
history  of  Solano  County  are  evident  throughout  the  general 
project  setting;  despite  the  historic  sensitivity  of  the 
region,  review  of  the  records  (including  national,  state  and 
local  historic  registers  and  listings)  suggests  that  no 
recorded  historic  resources  fall  within  any  of  the  three 
project  study  corridors.  It  is  however  noted  that  several 
li  i  s  tori  ca  1 1  y  significant  structures  are  situated  relatively 
close  to  the  project  alignments,  and  they  are  identified  as 
to  1  lows : 

Route  1 


The  Ramsoy-Nightingale  House  (ca.  1860),  which  is 
located  on  Green  Valley  Road,  approximately  0.3 
miles  north  of  the  alignment  corridor. 

An  unnamed  Historic  Ranch  Cluster  ( ca .  1900) 

Ini  ;itcd  on  Green  Valley  Road,  approximately  0.2 
mile  south  of  the  alignment  corridor. 
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•  The  Suisun  Valley  Fruit  Growers  Association  Build¬ 
ing  (originally  Pacific  Fruit  Exchange  -  ca.  1920) 
located  adjacent  to  U.S.  Highway  80,  approximately 
150  feet  north  of  the  alignment  corridor. 

•  The  Eaton  Ranch  Complex  (ra.  1920,  house;  ca. 

1890,  barn)  located  adjacent  to  U.S.  Highway  80, 
approximately  200  feet  north  of  the  alignment 
corridor . 

The  Clyde's  Lawn-Leisure  Building  (originally 
Stewart  Fruit  Packing  Company  -  ca .  1920)  located 
adjacent  to  U.S.  Highway  80,  approximately  150 
feet  north  of  the  alignment  corridor. 

The  Boynton  House  (ca.  1855)  located  in  the  800 
block  of  Beck  Avenue,  approximately  100  feet  south 
of  the  alignment  corridor. 

The  Cement  Hill  Historic  District  (ca.  1905-1920) 
located  northeast  of  Fairfield,  approximately  0.2 
to  0.4  mile  north  of  the  alignment  corridor. 

Route  4  (and  Route  6) 

•  The  Nelson  Hill  Quarries  (ca.  1870)  located  above 
Cordelia  Road,  approximately  400  feet  west  of  the 
alignment  corridor. 

Historic  House  located  at  340  Cordelia  Road  (ca. 
1860),  which  is  approximately  125  feet  east  of  the 
alignment  corridor. 

•  The  PG&L  Cordelia  Substation  (ca.  1915)  located  on 
Cordelia  Road,  approximately  0.15  mile  southwest 
of  the  alignment  corridor. 

•  The  Switchman's  Cottage  (ca.  1905)  located  at  339 
Thomasson  Lane  at  Southern  Pacific  Railroad  tracks, 
approximately  120  feet  from  the  alignment  corridor. 

•  The  Agricultural  Cluster  (ca.  1915-1940)  buildings 
and  two  silos  located  on  Thomasson  Lane,  approxi¬ 
mately  300  feet  south  of  the  alignment  corridor. 

The  Southern  Pacific  Railroad  Tunnel  (n.d.)  lo¬ 
cated  near  Thomasson  Lane,  approximately  0.2  mile 
west  of  the  alignment  corridor. 

The  McCreary /Thomas i n i  Ranch  House  (ca.  1870) 
located  on  Cordelia  Road,  approximately  100  feel 
south  of  the  alignment  corridor. 

The  Sti  i  ;un -Fa  i  r  f  i  e  1  d  Railroad  Station  (ca.  1910) 
located  at  Main  Street  and  Union  Avenue,  approxi¬ 
mately  150  feel  south  of  the  alignment  corridor. 
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The  Historic  Ranch  Cluster  (ca.  1890)  located  at 
35  Sandia,  approximately  0.1  mile  north  of  the 
alignment  corridor. 


FIELD  INVESTIGATIONS 


The  Archaeological  Field  Reconnaissance  of  the  three  North 
Bay  Aqueduct  Alignment  Alternatives  was  conducted  by  con¬ 
sultant  David  Chavez,  with  assistance  from  the  following 
experienced  archaeologists:  Jan  Ilupman  (B.A.,  San  Francisco 
State  University;  William  Mulloy  (B.A.,  Sonoma  State  Univer¬ 
sity;  and  Lowell  Damon  (B.A.,  Sonoma  State  University).  The 
survey  work  was  accomplished  during  late  Julv/early  August 
1980. 

The  field  investigation  of  the  alignments  can  be  described 
as  a  General  Surface  Reconnaissance  (King,  Moratto  and 
Leonard,  1973).  During  the  survey,  close  attention  was 
given  to  the  detection  of  those  surface  features  which 
suggest  the  presence  of  prehistoric  cultural  resources  in 
this  part  of  Solano  County  (changes  in  soil  color,  compos¬ 
ition  and/or  texture  which  suggest  the  occurrence  of  arch¬ 
aeological  midden;  unusual  ground  contours  or  abrupt  changes 
in  vegetation  patterns;  and  the  presence  of  prehistoric 
artifacts,  obsidian,  basalt,  chert  and/or  other  types  of 
lithic  flaking  wastes,  fire-fractured  rock,  charcoal  depos¬ 
its  and/or  charred  faunal  remains).  Also,  all  rock  outcrop¬ 
pings  were  examined  for  the  presence  of  rock  quarries, 
petroglyphs  and  bedrock  mortars.  Further,  during  the  field 
inspection,  attention  was  given  to  the  potential  presence  of 
historic  resources  remains  and  features. 

The  following  reconnaissance  discussions  are  presented  for 
each  of  the  alignment  alternatives: 

'  Route  1  -  The  survey  of  this  potential  project  align¬ 
ment  was  accomplished  by  walking  the  entire  30  mile 
corridor.  Two  person  survey  teams  were  assigned  spec¬ 
ific  linear  segments  of  the  corridor  and  the  two  in¬ 
dividuals  spaced  themselves  at  appropriate  distances 
from  each  other  so  as  to  accomplished  maximum  coverage 
of  the  80-90  foot  wide  corridor;  also,  a  zig-zag  cross¬ 
over  pattern  was  utilized  by  the  survey  teams  to  assure 
comprehensive  archaeological  inspection  of  the  study 
area.  The  following  observations  were  made  during  the 
field  investigations  of  the  Route  1  Alignment: 

Section  from  Cache  Slough  to  Vacaville  Junction 
(Maps  I,  2  and  3)  -  Some  agriculture  fields  were 
present  between  Cache  Slough  and  State  Highway  113 
(Map  1)  and  inspection  consisted  of  walking  the 
perimeters  of  the  fields  and  spot  checking  the' 
actual  alignment  as  accessibility  allowed.  Some 
agricultural  fields  were  also  present  approxi¬ 
mately  1.8  to  2.5  miles  east  of  where  the  align¬ 
ment  crosses  Union  Creek  (Map  2);  inspection  of 
those  fields  was  accomplished  in  a  similar  manner. 
The  remainder  of  the  corridor  section  consisted  of 
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open  grassland  terrain,  with  some  dirt  roadway 
available  for  inspection  east  of  State  Highway 
113.  Dense  grass  was  encountered  in  some  portions 
of  the  corridor,  however  fair  to  moderately  good 
inspection  of  the  ground  surface  generally  pre¬ 
vailed.  Survey  efforts  in  this  section  of  the 
corridor  particularly  emphasized  the  examination 
of  the  terrain  where  the  alignment  approaches 
Cache  Slough,  and  where  it  transects  Union  Creek 
and  other  unnamed  intermittent  creeks. 

No  evidence  of  the  occurrence  of  cultural  resour¬ 
ces  was  encountered  in  this  section  of  the  Route  1 
Alignment  Corridor. 

Section  from  Vacaville  Junction  to  Interstate  80 
(Maps  3  and  4)  -  This  segment  of  the  survey  cor¬ 
ridor  followed  an  abandoned  railroad  alignment. 
With  the  exception  of  the  first  1.2  miles  west  of 
Vacaville  Junction  (where  the  grass  and  weed 
coverage  was  relatively  dense),  this  section  of 
the  Route  1  Alignment  was  well  inspected.  Par¬ 
ticular  survey  efforts  were  concentrated  in  the 
vicinity  of  the  Laurel  Creek  crossing  (Map  3). 

No  evidence  of  the  occurrence  of  cultural  resour¬ 
ces  was  encountered  in  this  section  of  the  Route  1 
Alignment  Corridor.  It  was  observed  that  one 
known  historically  significant  structure  (the 
Boynton  House)  is  situated  within  75  to  100  feet 
of  the  south  boundary  of  the  project  corridor  (Map 
4);  it  was  however  determined  that  the  house  is  at 
sufficient  distance  from  the  alignment  corridor  so 
that  no  adverse  impacts  should  result  from  project 
implementation.  It  is  recommended,  however,  that 
special  attention  be  given  to  this  resource  by 
strictly  confining  the  construction  activities  to 
the  delineated  alignment  corridor. 

It  was  further  observed  that  the  Cement  Hill 
historic  resources  are  located  at  sufficient 
distances  from  this  section  of  the  Route  1  Align¬ 
ment  Corridor  so  as  not  to  be  adversely  effected 
by  project  implementation. 

Section  adjacent  to  Interstate  80  (Map  4)  -  This 
segment  of  the  survey  corridor,  which  runs  adja¬ 
cent  to  the  north  side  of  Interstate  80,  was 
subjected  to  a  relatively  comprehensive  survey. 

The  terrain  consisted  of  farm  roads,  orchards  and 
open  fields  and  the  ground  surface  was  well  ex¬ 
posed  for  archaeological  inspection.  Particular 
care  was  taken  to  completely  survey  the  terrain 
where  the  alignment  crosses  Ledgowood  Creek  and 
both  branches  of  Su i sun  Creek. 


No  evidence  of  the  occurrence  of  cultural  resour¬ 
ces  was  encountered  in  this  section  of  the  Route  1 
Alignment  Corridor.  It  was  further  observed  that 
the  recorded  historic  resources  located  adjacent 
to  this  section  of  the  Route  1  Alignment  (the 
Clyde's  Lawn-Leisure  Building,  the  Eaton  Ranch 
Complex  and  the  Suisun  Valley  Fruit  Growers 
Association  Building),  are  all  at  sufficient 
distances  from  the  actual  construction  disturbance 
corridor  so  as  not  to  be  effected  by  project 
imp  Lementat ion . 

•  Section  from  Interstate  80  to  the  existing  Cordelia 
Surge  Tank  (Map  5)  -  This  portion  of  the  survey 
corridor  was  characterized  by  the  presence  of  open 
fields,  orchards  and  some  vineyards.  Overall, 
survey  conditions  throughout  this  alignment  sec¬ 
tion  were  good  as  vegetation  was  not  dense,  and  a 
relatively  comprehensive  field  inspection  was 
accomplished.  Survey  efforts  were  particularly 
thorough  throughout  this  section,  as  the  record 
suggests  a  high  level  of  archaeological  sensi¬ 
tivity  in  the  entire  Green  Valley  area.  Intensive 
survey  efforts  were  concentrated  at  the  Green 
Valley  Creek  crossings. 

Evidence  of  one  previously  recorded  archaeological 
site  (CA-Sol-268)  was  found  to  be  located  within 
the  corridor  boundaries  of  this  section  of  the 
Route  1  Alignment  (Map  5).  Also,  an  historic 
resource  in  the  form  of  a  stone  fence  was  found  to 
transect  the  Route  1  Alignment  (Map  5).  These 
cultural  resources  are  discussed  in  greater  detail 
in  the  following  section  of  this  report. 

Field  survey  efforts  in  this  section  of  the  Route 
1  Alignment  resulted  in  the  determination  that 
neither  of  the  previously  discussed  historic 
resources  (Unnamed  Historic  Ranch  Cluster  on  Green 
Valley  Road  and  the  Ramsey-Nightingale  House  also 
located  on  Green  Valley  Road),  will  be  effected  by 
project  implementation  those  recorded  resources 
are  at  sufficient  di  ;  .cos  from  the  project  dis¬ 
turbance  zone  so  .>  to  be  adversely  impacted. 

The  following  observations  were  made  at.  the  Route  1 

facilities  locations: 

The  1.0  acre  Tump  Station  location  at  the  Cache 
Slough  Intake  (Map  1)  was  closely  examined;  no 
evidence  of  cultural  resources  was  encountered  at 
that  area. 

The  0 . 1  f>  aero  Surge  Tower  location  (Map  2)  was 
thoroughly  surveyed  and  no  evidence  of  cultural 
resources  was  delected  at  that.  site. 


•  The  15  acre  Reservoir  location  in  Green  ValJoy 

(Map  5)  was  thoroughly  inspected.  Close  attention 
was  given  to  this  potential  facility  site,  as  that 
region  of  Green  Valley  is  highly  sensitive  regard¬ 
ing  the  occurrence  of  archaeological  resources; 
archaeological  sites  CA-Sol-15,  CA-Sol-70  and  CA- 
Sol-69  are  all  located  within  0.2  to  0.4  mile  from 
the  proposed  reservoir  area.  However,  no  evidence 
of  archaeological  deposits  was  encountered  at  the 
15  acre  location;  further,  it  was  observed  that 
none  of  the  closeby  resources  will  be  adversely 
effected  by  the  reservoir  development. 

Route  4  -  The  field  reconnaissance  of  this  28  mile 
potential  project  alignment  was  accomplished  in  the 
same  manner  as  described  for  the  Route  1  Alignment. 

The  following  observations  were  made  during  the  field 
inspection  of  this  study  corridor: 

Section  from  Lindsey  Slough  to  Suisun  City  (Maps 
6,  7,  9  and  10)  -  The  eastern  portion  of  this 
segment  of  the  Route  4  Alignment  follows  dirt 
roadways  from  Lindsley  Slough  to  Travis  Air  Force 
Base  property  and  cuts  across  open  fields  and 
eventually  aligns  itself  with  State  Highway  12 
just  west  of  Travis  AFB ;  from  Travis  AFB  to  Suisun 
City  the  alignment  runs  south  of  and  adjacent  to 
State  Highway  12.  Those  portions  of  this  segment 
of  the  alignment  which  run  along  or  adjacent  to 
established  roadways  were  subject  to  a  thorough 
survey,  as  the  ground  surface  was  well  exposed 
despite  the  presence  of  grass  and  some  agricul¬ 
tural  fields.  The  portions  of  this  route  which 
cut  across  open  fields  (south  of  Travis  AFB  -  Map 
I  9),  were  subject  to  an  adequate  survey,  although 

'  some  ground  surface  areas  were  partially  obscured 

!  by  relatively  dense  grass  cover. 

|  It  is  noted  that  this  section  of  the  Route  4 

*  Alignment  runs  along  State  Highway  12  and  the 

;  other  established  roadways;  whereas  this  section 

of  the  Route  6  Alignment  runs  on  the  south  side  of 
;  those  roadways.  Therefore  survey  efforts  were 

designed  to  cover  both  sides  of  the  roadway,  with 
a  greater  portion  of  the  80-90  foot  corridor 
extending  on  tiie  south  side  of  those  roadways. 

Survey  efforts  were  particularly  intensified  in 
-  the  vicinity  of  Lindsey  Slough,  the  Big  Ditch 

\  crossing  (Map  6),  the  Denverton  Creek  crossing 

fl  (Map  7),  the  Union  Creek  and  Laurel  Creek  cros- 

;  sings  (Map  9),  and  the  locations  where  the  align¬ 

ment  crosses  the  numerous  unnamed  intermittent 
creeks  which  feed  info  the  various  sloughs  to  the 
sout h . 
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No  evidence  of  archaeo ] ok i cal  resources  was  en¬ 
countered  within  this  section  of  the  Route  4 
Alignment.  It  was  observed  that  the  project 
corridor  does  pass  relatively  close  to  two  his¬ 
toric  resources  (the  Peterson  Ranch  -  Map  6  and 
the  Scandia  Road  Ranch  -  Map  9);  however,  it  was 
determined  that  the  historically  significant 
structures  associated  with  those  ranches  are  all 
located  at  sufficient  distances  from  the  alignment 
corridor  boundary  so  as  not  to  be  adversely  ef¬ 
fected  by  project  implementation. 

Section  from  Suisun  City  to  Interstate  80  (Maps  10 
and  4)  -  This  segment  of  the  Route  4  Alignment 
mostly  transverses  open  fields  from  Suisun  City  to 
Thomasson;  the  terrain  consisted  of  grass  and  weed 
covered  open  fields,  which  were  subject  to  a 
relatively  comprehensive  archaeological  survey. 

The  exception  was  a  small  portion  of  the  alignment 
which  crosses  a  turf  farm;  the  ground  surface  was 
mostly  obscured  in  that  area,  however  that  loca¬ 
tion  was  surveyed  by  spot  checking  along  the  dirt 
roads  which  crossed  the  nursery  area.  The  align¬ 
ment  from  Thomasson  to  Interstate  80  followed  an 
existing  dirt  road  and  survey  conditions  in  that 
region  were  relatively  good. 

Survey  efforts  were  particularly  intensified  in 
the  vicinity  of  the  Ledgowood  Creek  and  Suisun 
Creek  crossings  (Map  10).  No  evidence  of  prehis¬ 
toric  archaeological  resources  was  encountered  in 
this  section  of  the  Route  4  Alignment.  However, 
one  previously  undocumented  historic  archaeologi¬ 
cal  resource  was  discovered  within  the  alignment 
corridor  (Map  10).  Details  concerning  this  re¬ 
source  are  presented  in  the  following  report 
section . 

It  was  observed  that  the  numerous  previously 
recorded  historic  resources  (the  Su i sun-Fair f i eld 
Railroad  (SPRR)  Station;  the  McCreary-Thomas i n i 
Ranch  House  on  Cordelia  Road;  the  Southern  Pacific 
Railroad  'funnel  near  Thomasson;  the  Historic 
Buildings  and  Silos  Cluster  on  Thomasson  Lane;  the 
SPRR  Switchman's  Cottage  on  Thomasson  Lane;  the 
i’G&K  Cordelia  Substation  on  Cordelia  Road;  the 
Historic  House  at  340  Cordelia  Road;  and  the 
Nelson  Hill  Quarries  above  Cordelia  Road)  which 
are  found  throughout  this  alignment  section  area, 
an?  all  located  at  sufficient  distances  from  tin1 
Route  4  Alignment  Corridor  so  that,  no  adverse 
impacts  will  occur  due  to  project  implementat ion. 

Sect  ion  from  Inters!  at  <  80  to  t  ht?  exist  i  ng  Cor¬ 

delia  Surge  Tank  (Map  i> )  -  This  segment  of  the 
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Route  4  Alignment  is  the  same  for  the  Route  ] 
Alignment  and  reference  is  given  to  that  dis¬ 
cussion  . 

The  following  observations  were  made  at  the  Route  4 
facilities  locations: 

The  1.0  acre  Pump  Station  location  at  the  Lindsey 
Slough  Intake  (Map  6)  was  thoroughly  examined;  no 
evidence  of  cultural  resources  was  encountered  at 
that  facility  area. 

The  0.15  acre  Surge  Tower  location  (Map  6)  was 
thoroughly  surveyed  and  no  evidence  of  cultural 
resources  was  present  at  that  area. 

•  The  1.0  acre  Pump  Station  location  adjacent  to 
Union  Creek  (Map  9)  was  thoroughly  inspected  and 
no  evidence  of  cultural  resources  was  encountered 
at  that  location. 

•  The  15  acre  reservoir  location  (Map  5)  was  sur¬ 
veyed,  as  previously  discussed  under  Route  1 
considerat ion . 

Route  6  -  With  the  exception  of  the  approximately  two 
mile  variation  (Map  7),  the  survey  corridor  for  this 
route  was  the  same  as  for  the  Route  4  alignment,  and 
reference  is  given  to  that  discussion.  The  two  mile 
variation  cuts  across  open  fields  which  were  charac¬ 
terized  by  the  presence  of  grass.  A  relatively  ade¬ 
quate  survey  was  accomplished  of  that  corridor  section, 
and  no  evidence  of  cultural  resources  was  encountered. 

It  is  noted  that,  generally  speaking,  the  North  Bay  Aqueduct 
Alignment  Alternatives  were  readily  identifiable  in  the 
field.  Those  alignment  sections  which  followed  roadways  and 
railroad  corridors  were  easily  recognized.  In  areas  where 
the  alignments  crossed  open  terrain,  natural  and  man-made 
features  which  are  identified  on  the  maps  and  were  visible 
in  the  field,  were  utilized  to  define  the  alignment  corri¬ 
dors.  In  the  few  situations  where  no  such  features  were 
present,  or  were  unreliable,  alignments  were  established  by 
taking  precise  instrument  readings  from  the  maps  and  util¬ 
izing  Brunton  compasses  in  the  field.  Overall,  it  is  be¬ 
lieved  that  a  compreliensi ve  field  reconnaissance  of  the 
three  alignments  was  accomplished. 


t-Z6 


IDENTIFIED  RESOURCES 


The  following  cultural  resources  were  found  to  be  located 
within  the  alternative  alignment  corridors.  It  is  noted 
that  Standard  Site  Survey  Records  have  been  completed  for 
these  resources  and  are  enclosed  in  Appendix  C;  copies  of 
the  records  will  be  filed  with  the  California  Archaeological 
Site  Survey  Regional  Office  at  Sacramento  State  University. 

Routes  1 ,  4  and  6 


CA-Sol-268  is  a  prehistoric  archaeological  site 
which  is  located  within  the  alignment  corridor 
section  between  Interstate  Highway  80  and  the 
Cordelia  Surge  Tank  (Map  5).  The  site  was  orig¬ 
inally  recorded  in  1977  by  Eric  McGuire  and  de¬ 
scribed  as  a  partially  destroyed,  shallow  midden- 
deposit:;  surface  evidence  of  archaeological  depos¬ 
its  consisted  of  medium  brown  friable  soil  with 
obsidian  flakes  and  shell  fragments  present.  The 
site  dimensions  were  estimated  to  be  10  meters  x 
20  meters. 

Inspection  of  the  site  location  during  the  subject 
investigations  resulted  in  the  detection  of  fur¬ 
ther  obsidian  flakes  and  some  shell;  however  the 
actual  parameters  of  the  site  were  not  obvious 
from  surface  investigations.  It  was  observed  that 
the  site  was  badly  damaged  as  a  result  of  road 
grading  at  the  northern  end  of  the  reported  site 
local i on . 

A  preliminary  significance  evaluation  of  the  site, 
based  on  the  National  Register  of  Historic  Places 
nomination  criteria  (30  CFR  60.6)  resulted  in  the 
determination  that  CA-vSol-268  would  not  be  eligi¬ 
ble  for  inclusion  on  the  National  Register.  llased 
on  previous  (McGuire,  1977)  and  current  field 
observations,  the  site  would  appear  to  be  rela¬ 
tively  small  and  badly  damaged.  However,  the  site 
potentially  is  of  regiona.  significance  regarding 
the  understanding  of  prehistoric  cultural  activ¬ 
ities. 

'I  he_Rork  t ence  Segments  are  historic  features 
which  are  located  within  the  alignment  corridor 
section  between  Interstate  Highway  80  and  the 
Cordelia  Surge  lank  (Map  3).  The  segment  of  the 
rock  fence  which  transects  the  alignment  corridor 
likely  dates  from  the  lat.e  1800s  when  numerous 
such  fences  were  constructed  to  mark  boundary 
lines  and  serve  as  stock  fences.  The  rock  struc¬ 
tures  are  representative  o'  a  time  in  Solano  (Napa 
and  Sonoma)  County  history  when  t  lie  Spanish  land- 
grant  allotments  were  being  sold  t o  private  owners 
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(Fredrickson,  1977).  As  such,  the  fences  are  of 
regional  significance;  however,  a  preliminary 
significance  evaluation  of  the  resources  based  on 
the  National  Register  of  Historic  Places  Nomina¬ 
tion  Criteria  (30  CFR  00. G),  results  in  the 
determination  that  the  rock  fence  segments  would 
not  be  eligible  for  inclusion  on  the  National 
Register. 

Routes  4  and  6 

The  Historic  Archaeological  Site  is  located  within 
the  alignment  corridor  section  between  Suisun  City 
and  Interstate  80  (Map  10).  The  site  consists  of 
a  stone  foundation  and  extensive  soil  buildup, 
which  suggests  the  ruins  of  a  possible  homestead 
or  ranch  house  location.  No  historic  artifacts 
were  encountered  on  the  ground  surface;  however, 
diagnostic  items  are  likely  located  on  the  site 
and/or  below  the  ground  surface.  Further  explor¬ 
ation  of  the  resource  is  required  before  deJini- 
tive  statements  can  be  made  regarding  the  signif¬ 
icance  of  this  historical  archaeological  site; 
however,  a  preliminary  significance  determination 
based  on  National  Register  Nomination  Criteria  (30 
CFR  60.6),  results  in  the  tentative  determination 
that  this  resource  would  not  be  eligible  for 
inclusion  on  the  National  Register. 
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DISCUSSIONS  OF  IMPACTS  AND  MITIGATION 


The  following  impact  and  mitigation  discussions  are  pre¬ 
sented  with  the  realization  that  the  alternative  North  Bay 
Aqueduct  Alignments  are  not  yet  precisely  defined  within  the 
80  to  90  foot  wide  study  corridors;  therefore  potential 
impacts  may  increase  or  decrease  based  on  alignment  varia¬ 
tion  within  the  corridors.  In  order  to  establish  an  effec¬ 
tive  Cultural  Resources  Management  Program  for  this  project, 
the  maximum  potential  impacts  will  be  assumed  and  alterna¬ 
tive  mitigation  measures  presented  accordingly. 

CA-Sol-268  -  The  vertical  and  horizontal  nature  of  thitt 
site  has  yet  to  be  established  with  any  certainly; 
despite  the  fact  that  portions  of  the  site  have  been 
destroyed,  no  assumptions  should  be  made  concerning  the 
potential  for  subsurface,  intact  archaeological  depos¬ 
its  which  could  be  disturbed  during  construction.  If 
such  deposits  are  present,  potential  impacts  could 
result  from  any  of  the  various  construction  activities 
associated  with  a  project  of  this  nature.  Brush  clear¬ 
ing,  the  moving  of  construction  vehicles,  stacking  of 
pipe  sections,  storage  of  equipment  and,  of  course, 
actual  pipeline  trenching  are  all  activities  which 
could  result  in  direct  and  severly  adverse  impacts  to 
archaeological  resources. 

The  following  mitigation  alternatives  which  would 
adequately  oJf-set  the  potential  adverse  impacts  in  the 
archaeological  site  CA-Sol-268  are  therefore  presented; 

1.  Design  the  aqueduct  alignment  for  that  portion  of 
Routes  1  ,  4  and  6  (Map  5 )  so  that  the  aqueduct 
pipeline  would  avoid  the  location  of  the  archae¬ 
ological  site.  This  could  be  accomplished  by 
establishing  the  actual  pipeline  alignment  ap¬ 
proximately  100  feet  to  the  south  of  the  site 
location;  realignment  to  the  north  is  not.  recon- 
mended  because  of  the  presence  of  segments  ot  the 
Historic  Stone  Fence  (Map  5).  Based  on  the  sur¬ 
face  evidence  reported  by  McGuire  (1977,  and  our 
recent  field  inspection,  it  is  determined  that  tin 
horizontal  extension  of  subsurface'  deposits  likely 
would  not  approach  50  feet  beyond  the  known  loca¬ 
tion  of  the  site;  therefore,  the  recommended 
alignment  alteration  distance  would  be  adequac  to 
avoid  any  potential  subsurface  deposits. 

2.  The  above  mitigation  alternative  would  bo  t  lie  moot 
effective  approach  to  cultural  resources  preserva¬ 
tion  in  response  to  the  proposed  project  .  Should 
such  site  avoidance  prove  to  be  impossible,  then 
data  recovery  through  site  excavation  would  be 
recommended.  If  such  a  mitigation  measure  becomes 
necessary,  a  two  phase  subsurface  invest igat  ion 
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wouLd  be  recommended.  The  first  phase  should 
involve  a  limited  testing  program  of  subsurface 
units  and  hand  augerings;  the  objective  of  this 
phase  would  be  to  determine  if  subsurface  archae¬ 
ological  deposits  are  present,  and  if  so,  the 
horizontal  and  vertical  extent  of  the  deposits. 
Based  on  the  phase  one  findings,  a  data  recovery 
program  through  excavation  could  then  be  devel¬ 
oped,  as  approriate. 

It  is  further  recommended  that  if  such  archaeolog¬ 
ical  excavations  become  necessary,  the  work  be 
accomplished  by  a  professional  archaeologist 
fatnilar  with  the  prehistory  of  the  Solano  County 
area.  Also,  such  excavations  should  be  accom¬ 
plished  with  the  full  participation  and  approval 
of  local  California  Indian  organizations. 

Stone  Fence  Segments  -  The  stone  fence  segment,  which 
transects  this  section  of  the  aqueduct  alignment  (com¬ 
mon  to  all  three  Routes  1,  4  and  6),  could  potentially 
be  subject  to  adverse  impacts  as  a  result  of  pipeline 
installation  at  that  location.  The  following  mitiga¬ 
tion  alternatives  are  recommended  for  minimizing  the 
adverse  effects  which  could  result  from  t  lie  project: 

1.  The  aqueduct  alignment  could  be  designed  so  as 
to  pass  through  the  existing  break  in  the  fence, 
by  which  an  existing  dirt  road  now  passes.  This 
measure  would  be  the  most  effective  means  of  max¬ 
imizing  the  protection  and  preservation  of  this 
historic  resource. 

2.  II  the  above  measure  cannot  be  accomplished,  then 
it  is  recommended  that  the  possibility  of  trench¬ 
ing  under  the  fence  without  disturbing  or  damaging, 
the  rock  feature  he  explored. 

2.  If  disturbance  of  the  rock  fence  cannot  be  avoided, 
then  it  is  recommended  that  the  least  amount  of 
the  feature  be  disturbed  by  project  construction 
activities.  This  can  be  accomplished  by  removing 
by  hand  those  portions  of  the  fence  necessary  for 
project  implementation.  It  is  noted  that  the 
majority  of  this  historic  feature  would  remain 
intact,  and  removal  of  a  small  section  would  not 
diminish  the  overall  historic  or  aesthetic  signif¬ 
icance  of  the  fence.  Further,  it  is  likely  that 
with  the  assistance  of  an  experienced  historic 
structures  professional,  the  removed  section  can 
be  replaced  after  construction  is  completed. 

It  is  further  recommended  that  no  matter  which  of 
these  mitigation  alternatives  are  implemented,  el  forts 
be  made  to  minimize  other  than  absolutely  necessary 
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construction  activities  in  the  vicinity  of  the  stone 
fence  segments  in  this  al i gnmen L ( s )  section. 

Historic  Archaeological  Site  -  The  discernable  horizon¬ 
tal  extent  of  this  cultural  resource  is  located  well 
within  the  project  corridor  associated  with  the  Route  <1 
and  6  alignments.  Impacts  to  this  historic  archaeo¬ 
logical  site  could  result  from  the  various  construction 
activities  associated  with  a  project  of  this  nature. 
Brush  clearing,  the  moving  of  construction  vehicles, 
stacking  of  pipe  sections,  storage  of  equipment  and,  of 
course,  actual  pipeline  trenching  are  all  activities 
which  could  result  in  direct  and  sever! y  adverse  im¬ 
pacts  to  archaeological  resources. 

The  following  alternatives  which  would  adequately 
mitigate  the  potential  adverse  impacts  to  the  sultjee: 
historic  archaeological  site  are  therefore  recommend*  u 

1.  The  aqueduct  alignment  for  that  portion  of  Rout.es 
4  and  6  (Map  10)  could  he  designed  so  as  to  avoid 
the  location  of  the  historic  resource.  This  could 
he  accomplished  by  establishing  the  actual  pipe¬ 
line  alignment  approximately  100  feet  to  the  nor!,, 
or  soutli  of  the  resource  location.  Based  < >u 
surface  evidence  evaluations,  it  is  determined 
that  the*  recommended  alignment  alteration  would 
place  tin'  construction  activities  at  an  adequa'e 
distance  from  tin'  subject  cultural  resource. 

2.  The  above  mitigation  alternative  would  be  tin 
effect  i  v<’  means  <  >  I  p  re  -  .<  ■  rv  i  ng  the  h  i  s  i  o  r  i  >•  a  r<  n 
aeological  site.  Should  .such  site  avoidance  pr  \  ■ 
to  lie  impossible,  then  data  recove  r\  i  ! ;  r  ti .  I .  it- 
e  \c  a  \  1 1  t  *  *  It  v.  *  hi  !  d  bi  tie  r*  ■  l”t  sled  •  •  1  t  i  .  .  i  '  e  ■  ■ 

Pie  a :  .ll  i  *  .  M  such  a  |  •  r  ■  h  t  at"  In  <  *  it’d  .  :  c  .  ■  ; 

two  phase  subsurhin  inve  t  1  at  ion  t  ,  ■  e.  > 

The  first  phase  should  involve  a  1  i r  ii  >  d  t  *  t  .  r 
program  of  subsurface  units  and  hand  aug  rtn.' 
the  purpose  of  this  phase  would  be  !■.  i.  t.  :  *■  :  i 
the  exact  he  /  r  i  /.on  t  a  1  a  n  d  ve  r  t  i  ca  1  e  \  I  i  n  t  I  t  1  - 
site  and  its  cultural  content.  Based  or.  tin  i '  i  . 
one  findings,  a  (lata  recovery  program  through 
a  t’chaeo  1  <>g  i  ca  1  e.vavat  ion  could  then  b.  h  •.  <  !ep  i 
as  nppropr i a  t  e. 
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CONCLUSIONS 


The  results  of  the  archival  review  and  field  investigations 
lead  to  the  conclusion  that  despite  the  relatively  high 
cultural  resources  sensitivity  of  the  general  project  sot¬ 
ting  (and  despite  the  occurrence  of  three  cultural  resources 
within  the  North  Bay  Aqueduct  Alternative  Alignments), 
cultural  resources  considerations  should  not  constitute 
insurmountable  constraints  on  project  implementation. 

Based  on  the  study  findings,  it  is  determined  that  the  Route 
1  Alignment  would  be  the  preferred  aqueduct  route.  This 
conclusion  is  based  on  the  fact  that  utilization  of  the 
alignment  would  potentially  result  in  impacts  to  only  two 
known  cultural  resources;  whereas,  utilization  of  the*  Route 
4  or  Route  6  Alignment  would  potentially  result  in  impacts 
to  three  known  cultural  resources. 

The  known  cultural  resources  which  are  situated  within  the 
project  alignment  corridors  have  beei>  identified,  and  dis¬ 
cussions  concerning  potential  impacts  to  those  resources 
have  been  presented.  These  evaluations,  however,  do  not 
preclude  the  possibility  that  archaeological  remains  exist 
below  the  ground  surface  and  could  be  encountered  du>  ing 
land  alteration  activities  associated  with  the  proposed 
project.  In  the  event  that  archaeological  remains  are 
encountered  during  subsurface  construction  activities,  land 
alteration  work  in  the  general  vicinity  of  the  find  should 
be  halted  and  a  qualified  archaeologist  should  be  consulted. 
Prompt  evaluations  could  then  be  made  regarding  the  finds, 
local  Native  American  organizations  consulted,  and  a  course 
of  action  acceptable  to  all  concerned  parties  could  then  be 
adop tod . 
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APPENDS  X  F 

COMPUTER  ANALYSIS  OF  WATER  QUALITY  AND  HYDRAULIC  IMPACTS 

The  impact  of  the  North  Bay  Aqueduct  on  Delta  water  quality  and 
hydraulics  has  been  analyzed  with  the  aid  of  two  computer  based  numerical 
models.  These  models  have  evolved  over  the  past  15  years  for  direct  appli¬ 
cation  to  the  San  Francisco  Bay  Delta  system.  The  models  have  been  specifi¬ 
cally  designed  to  aid  in  the  evaluation  of  various  alternative  water  and 
wastewater  management  plans. 

The  Tidal  Hydraulics  Model  has  been  applied  to  a  network  of  253 
rodes  interconnected  by  345  links  (Figure  1).  The  primary  purpose  of  a 
mathematical  tidal  hydraulics  model  is  to  provide  quantitative  temporal 
descriptions  of  tidal  flows,  current  velocities,  water  levels,  and  tidal 
volumes.  These  must  be  provided  for  representative  hydrographic  conditions 
and  for  the  specific  water  resource  management  alternatives  being  considered. 
Secondary  requirements  of  the  model  may  be  to  supply  information  on  specific 
parameters  that  may  be  needed  in  companion  models  to  estimate  mixing 
coefficients,  mass  transfer  rates,  or  other  empirical  coefficients. 

The  Tidally  Avcvaacd  Water  Quality  Model  was  developed  to  predict 
either  steady  state  or  time  varying,  tidally  averaged  values  of  dissolved 
oxygen,  biochemical  oxygen  demand,  any  conservative  constituent,  and  any 
nonconservative  constituent  that  behaves  according  to  first-order  kinetics. 
The  primary  parameter  that  is  adjusted  is  the  "effective  mixing  coefficients" 
that  represent  the  combined  effects  of  vertical  and  transverse  velocity  vari¬ 
ations,  intertidal  flows,  constantly  changing  tides,  density  inducted  mixing, 
and  all  other  factors  not  represented  by  tidally  averaged  flows.  Additional 
details  and  descriptions  of  the  models  are  available  in  WRE  (1974). 

The  most  recent  calibration  and  verification  of  the  models  was 
performed  in  1977  when  the  models  were  used  in  conjunction  with  the  Delta 
Water  Rights  Hearing  conducted  by  the  California  State  Water  Rosohmos 
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Control  Board.  The  background  and  results  of  the  model  calibration  and 
verification  efforts  are  presented  in  Attachment  1.  Based  on  the  model 
calibration  and  verification  results  and  restrictions ,  it  was  concluded 
that  the  models  could  be  used  to  provide  comparative  data  for  analyzing 
alternative  diversion  sites  for  the  North  Bay  Aqueduct.  The  simulation 
period  selected  for  the  NBA  model  analysis  is  low  flow,  summertime 
hydrology  (1976-77).  This  period  represents  the  most  critical  hydraulic 
and  water  quality  conditions.  The  model  has  been  employed  to  compare  the 
relative  changes  in  the  hydraulic  and  water  quality  conditions  resulting 
from  the  proposed  diversions  with  the  base  case  (no  project)  situation. 
Therefore,  it  should  be  emphasized  that  the  absolute  values  of  the  net 
flows  and  TDS  and  chloride  concentrations  represent  the  1976-77  model  input 
data  only,  and  the  results  should  be  interpreted  in  terms  of  the  relative 
change  between  project  conditions. 

The  primary  assumptions  used  in  conducting  the  analysis  of  the  North 
Bay  Aqueduct  impacts  were  the  following: 

1.  Low-flow,  summertime  hydrologic  conditions  were  used  to 
represent  the  most  critical  hydraulic  and  water  quality 
constraints.  The  parameters  and  initial  condition  data 
employed  by  the  models  were  developed  from  the  1976-77 
drought  period  data  base. 

2.  Net  Delta  Outflow  was  set  at  3,000  cfs. 

3.  Exports  for  the  Central  Valley  Project  and  the  State  Water 
Project  were  5,500  cfs. 

4.  North  Bay  Aqueduct  diversions  (110  cfs)  were  assumed  to  be 
compensated  for  by  additional  releases  to  the  Sacramento 
River,  therefore,  the  Net  Delta  Outflow  remained  constant. 


5.  The  system  is  operated  with  the  Delta  cross-channel  open. 


Base  Case  Conditions 


The  results  of  the  model  simulation  for  the  base  (no  project)  case 
are  presented  in  Table  1  and  Figure  2.  The  net  flows  in  the  model  channels 
provide  a  general  description  of  the  predicted  flow  regime  of  the  region. 

As  illustrated  in  Figure  3,  the  model  indicates  water  flowing  from  the 
Sacramento  River  through  Steamboat  and  Sutter  Sloughs  to  Miner  Slough.  At 
the  confluence  of  Miner  and  Cache  Sloughs,  water  flows  upstream  into  Lindsey 
and  Cache  Sloughs  and  the  Sacramento  Deep  Water  Channel  and  downstream  along 
lower  Cache  Slough  to  rejoin  the  Sacramento  River  and  Steamboat  Slough  at 
Rio  Vista.  The  net  upstream  flows  in  Lindsey  and  Cache  Sloughs  reflect  losses 
to  evaporation,  groundwater  seepage,  agricultural  withdrawals  and  municipal 
di versions . 


As  a  result  of  the  general  flow  regime  predicted  by  the  model 
simulation,  the  water  quality  in  the  region  will  more  closely  reflect 
the  water  quality  of  the  Sacramento  River  as  found  near  Courtland  as 
opposed  to  the  quality  found  near  Rio  Vista.  The  water  quality  results 
presented  in  Figure  2  show  a  good  quality  zone  at  the  confluence  of  Miner 
and  Cache  Sloughs  (Junction  135).  Given  the  direction  of  net  flows  from 
the  junction,  it  seems  reasonable  to  conclude  that  the  primary  source  of 
water  and,  subsequently,  water  quality  in  the  vicinity  of  Lindsey  and 
Cache  Sloughs  is  the  Sacramento  River  just  south  of  Courtland.  The 
slightly  higher  TDS  and  Chloride  concentrations  predicted  at  Rio  Vista 
reflect  the  initial  edge  of  the  salinity  wedge  originating  in  San  Francisco 
Bay.  Consequently,  the  simulated  flow  regime  provides  some  degree  of 
protection  for  the  region  from  the  higher  salinity  waters  which  lie  south 
of  Rio  Vista  and  the  proposed  diversion  points. 
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TABLE  1 


HYDRAULIC  AND  WATER  QUALITY  QUALITY 
FOR  SELECTED  MODEL  CHANNELS  AND 

CHARACTERISTICS 

JUNCTIONS 

Lindsey  S 

Di versi on 

Base  Case 

Cache  SI. 

Di version 

Hydraulic  Characteristics 

Cache  SI.  (Channel  185) 

Net  Flow  (cfs) 

1371 

1289 

1289 

Net  Flow  Direction 

Downstream 

Downstream 

Downstream 

Velocity  (fps) 

0.059 

0.059 

0.059 

Cache  SI .  (Channel  187) 

Net  Flow  (cfs) 

144 

254 

144 

Net  Flow  Direction 

Upstream 

Upstream 

Upstream 

Velocity  (fps) 

0.008 

0.014 

0.008 

Lindsey  SI.  (Channel  188) 

Net  Flow  (cfs) 

101 

101 

211 

Net  Flow  Direction 

Upstream 

Upstream 

Upstream 

Velocity  (fps) 

0.015 

0.015 

0.031 

Miner  SI.  (Channel  229) 

Net  Flow  (cfs) 

1724 

1751 

1751 

Net  Flow  Direction 

Downstream 

Downstream 

Downstream 

Velocity  (fps) 

0.558 

0.566 

0.566 

Water  Quality  Characteristics 

Cache  SI.  (Junction  135) 

TDS  (mg/1) 

136 

134 

134 

CL  (mg/1) 

13 

12 

12 

Cache  SI.  (Junction  137) 

TDS  (mg/1) 

143 

138 

141 

CL  (mg/1) 

13 

13 

13 

Lindsey  SI.  (Junction  138) 
TDS  (mg/1) 

CL  (mg/1) 


140 

13 


139 

13 


137 
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FIGURE  2 


BASE  CASE  CONDITIONS 

MODEL  RESULTS  FOR  SELECTED  CHANNELS  AND  JUNCTIONS 
IN  THE  VICINITY  OF  THE  PROPOSED  NORTH  BAY  AQUEDUCT  DIVERSION 


FIGURE  3 

GENERAL  NET  FLOW  REGIME  IN  THE 
VICINITY  OF  THE  PROPOSED  NORTH  BAY  AQUEDUCT 


Cache  Slough  Diversion 

The  effects  of  a  North  Bay  Aqueduct  diversion  from  Cache  Slough 
are  illustrated  in  Table  1  and  Figure  4.  Based  on  the  model  results,  the 
diversion  of  110  cfs  would  be  compensated  for  by  an  increase  in  the  net 
flow  in  Miner  Slough  (Channel  229)  of  27  cfs  and  a  reduction  in  the  net 
flow  in  lower  Cache  Slough  (Channel  185)  of  82  cfs.  The  net  flows  in 
Cache  Slough  (towards  the  diversion)  increase  by  110  cfs.  The  average 
velocity  in  Cache  Slough  (Channel  187)  increases  from  0.008  fps  to  0.014 
fps. 


Lindsey  Slough  Diversion 

The  effects  of  the  Lindsey  Slough  diversion  on  the  general  flow 
regime  are  identical  to  the  flows  predicted  for  the  Cache  Slough  diversion. 
The  withdrawal  of  110  cfs  from  Lindsey  Slough  is  compensated  for  by  an 
increase  of  27  cfs  in  net  flow  along  Miner  Slough  and  an  82  cfs  decrease 
in  net  flows  in  the  downstream  end  of  Cache  Slough  (Figure  5).  The  net  flow 
in  Lindsey  Slough  (Channel  188)  increases  by  110  cfs  and  the  average  velocity 
increases  from  0.015  fps  in  the  Base  Case  to  0.031  fps  with  the  diversion 
(Table  1).  Net  flows  in  Cache  Slough  are  unaffected  by  the  diversion  in 
Lindsey  Slough . 

As  previously  observed,  the  water  quality  at  the  proposed  intake 
site  shows  an  improvement  over  the  base  case  simulations  as  a  result  of  the 
increased  flow  of  higher  quality  water  from  the  Sacramento  River  via  Miner 
Slough.  The  higher  quality  water  from  the  Sacramento  River  also  results 
in  a  residual  effect  by  improving  the  water  quality  in  Cache  Slough. 
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FIGURE  4 

CACHE  SLOUGH  DIVERSION 

MODEL  RESULTS  FOR  SELECTED  CHANNELS  AND  JUNCTIONS 


FIGURE  5 


LINDSEY  SLOUGH  DIVERSION 

MODEL  RESULTS  FOR  SELECTED  CHANNELS  AND  JUNCTIONS 


Calhoun  Cut  Diversion 


The  diversion  and  water  quality  impacts  of  a  diversion  on  Calhoun 
Cut  would,  essentially,  be  identical  to  those  simulated  for  Lindsey 
Slough.  The  major  difference  would  occur  in  the  average  flow  velocity 
which,  depending  on  the  channel  geometry,  would  be  greater  than  that  simu¬ 
lated  for  Lindsey  Slough.  Water  quality  would,  generally,  be  the  same  as 
predicted  for  Lindsey  Slough. 

Conclusions 


Based  on  the  results  of  the  model  simulations,  the  impacts  of  the 
proposed  North  Bay  Aqueduct  diversions  on  Cache  Slough,  Lindsey  Slough  and 
Calhoun  Cut  can  be  summarized  as  follows: 

1.  Approximately  25  percent  of  the  required  diversion  flows 
will  be  met  by  increased  flows  from  the  central  Sacramento 
River  region  just  south  of  Courtland  vis  Steamboat,  Sutter 
and  Miner  Slougns.  The  remaining  75  percent  will  be  supplied 
by  a  reduction  in  downstream  net  flows  along  Cache  Slough  to 
Rio  Vista. 

2.  The  diversion  will  result  in  an  increase  of  110  cfs  in  the 
net  upstream  flows  in  the  respective  channels  and  a  corres¬ 
ponding  increase  in  the  flow  velocities.  The  increased 
flows  amount  to  approximately  six  to  nine  percent  of  the 
total  average  (predicted)  flows  for  Cache  and  Lindsey 
Sloughs,  respectively.  For  Cache  and  Lindsey  Sloughs,  the 
predicted  velocities  would  increase  to  0.014  fps  and  0.031 
fps,  respectively.  The  flows  and  velocities  in  Calhoun  Cut 
would  be  higher  due  to  the  smaller  channel  size. 

3.  Due  to  the  general  net  flow  regime  indicated  by  the  model 
simulations,  the  diversions  will  result  in  an  improvement 
of  the  water  quality  in  the  region. 
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It  should  be  noted  that  the  proposed  Peripheral  Canal  may  have 
significant  effects  on  the  expected  water  quality  in  the  region.  As 
proposed,  the  Peripheral  Canal  would  divert  Sacramento  River  water  above 
Courtland  to  the  State's  Delta  Pumping  Plant  with  provisions  for  small 
releases  into  sloughs  along  the  eastern  side  of  the  Delta.  Although  net 
Delta  outflow  would  be  maintained,  the  redistribution  of  flows  in  the 
Delta  could  result  in  increased  salt  water  intrusion  up  the  Sacramento 
River  as  a  result  of  the  lower  Sacramento  River  flows.  Consequently,  the 
possibility  exists  for  reversing  the  net  flows  in  the  lower  end  of  Cache 
Slough  and  thus  introducing  lower  quality  water  into  the  region  of  the 
proposed  North  Bay  Aqueduct  diversion. 
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ATTACHMENT  1 


CALIBRATION  AND  VERIFICATION  OF  HYDRAULIC  AND  WATER  QUALITY  MODEL 

The  calibration  and  verification  of  the  models  used  in  the  Delta 
Water  Rights  Hearing  involved  three  major  tasks. 

TASK  I.  DEVELOPMENT  OF  A  MODELING  PROGRAM 

1.  Development  of  a  program  for  the  use  of  mathematical 
models  during  the  Delta  hearings. 

2.  Incorporate  improvements  and  modifications  made  by  WRE, 
the  Department  of  Water  Resources  (DWR)  and  the  U.S. 

Bureau  of  Reclamation  (USBR)  to  the  basic  Bay-Delta 
model . 

3.  Review  available  water  quality  and  hydraulic  data 
for  use  in  the  model  calibrations. 

During  the  early  stages  of  the  project,  several  meetings  were  held 
with  Steve  Macaulay  from  the  State  Board,  Ed  Huntley,  Rich  Lerseth  and  Jim 
Snow  from  DWR  and  Rich  Cristoff  from  USBR.  DWR  and  USBR  provided  programs, 
data  decks  and  listings  for  each  of  their  models  as  well  as  sample  outputs. 

This  information  was  reviewed  and  differences  in  basic  data  were  identified. 

The  State  Board,  WRE,  DWR  and  USBR  reviewed  these  discrepancies  and  jointly 
recommended  a  modified  data  set.  These  modifications  included  several 
adjustments  to  the  data  defining  Delta  channel  properties  and  roughness 
coefficients  which  had  been  developed  by  DWR  and  USBR  in  previous  modeling 
efforts.  At  the  completion  of  Task  I,  WRE  concluded  that  a  modeling  program 
using  the  existing  WRE  tidal  hydraulics  and  water  quality  models  in  conjunction 
with  the  modified  data  set  for  Delta  channel  and  junction  characteristics  would 
be  appropriate  for  the  remaining  tasks. 
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Hydrodynamic  Model 


Initial  tidal  hydraulic  recalibration  attempts  using  the  data  base 
developed  in  Task  I  were  not  successful.  DWR  indicated  similar  problems 
in  calibrating  their  model  with  the  same  data  base.  It  was  therefore 
concluded  that  the  channel  roughness  coefficients  had  to  be  recalibrated 
as  a  result  of  changes  in  channel  geometry.  The  following  three  figures 
present  the  final  recalibration  results  of  the  hydraulics  model  along  the 
Sacramento,  San  Joaquin  and  Old  Rivers.  The  results  for  the  Sacramento 
River  provide  a  good  approximation  of  the  field  data.  In  general,  the  error 
ranged  from  +0.1  to  -0.3  feet  for  higher  high  water  levels  and  +0.1  to  -0.8 
feet  for  lower  low  water  levels.  The  major  calibration  difficulty  was 
simulated  values  that  were  too  low  in  the  Coll insvi 1 le-Rio  Vista  region. 
Calibration  results  for  the  San  Joaquin  and  Old  Rivers  were  generally  low 
and  within  0.5  feet  of  measured  tide  levels.  These  results  reflect 
difficulties  encountered  with  boundary  conditions  at  Mossdale  Bridge  and 
the  low  tide  levels  simulated  in  the  Collinsvi 1 le-Rio  Vista  region  of  the 
Delta.  It  was  concluded  that  the  southern  boundary  of  the  model  should  be 
extended  along  the  San  Joaquin  River  from  Mossdale  Bridge  to  Vernalis  to 
reduce  errors  introduced  at  the  Delta  boundary.  The  model  extension  was 
made  after  the  hydraulic  calibration  and  prior  to  beginning  the  water 
quality  model  calibration. 

Water  Quality  Model 

WRE  selected  May-July  1976  for  calibration  of  the  water  quality 
models  and  August-October  1976  for  their  verification.  These  periods  repre¬ 
sent  the  best  available  data  for  low  flow  conditions.  The  final  hydrologic 
periods  used  for  the  calibration  and  verification  process  were: 

Cal ibration 

Period  1 
Period  2 
Period  3 
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May  1976 
June  1976 
July  1976 


TASK  II.  PREPARATION  OF  OPERATIONAL  HYDRODYNAMIC  AND  WATER  QUALITY  MODELS 


Task  II  objectives  were  to  review  available  hydrologic  and  water 
quality  data  and  to  develop  a  reliable  data  base  for  use  in  calibrating 
and  verifying  the  hydraulic  and  water  quality  models.  During  this  task  WRE 
concluded  that  documented  tide  data  for  the  August  18-19,  1959  period  provided 
the  best  data  base  for  calibrating  the  hydraulic  model  and  data  for  May  through 
October  1976  would  be  used  to  calibrate  and  verify  the  water  quality  model 
under  low  flow  conditions. 

With  the  assistance  of  the  State  Board,  WRE  compiled  an  extensive 
and  well  documented  data  base  for  use  in  model  calibration  and  verification. 

The  water  quality  model  was  modified  to  handle  each  source  and  withdrawal 
of  water  separately;  this  change  required  data  to  handle  the  individual 
component  parts  rather  than  treating  them  in  total  as  net  Delta  consumptive 
use.  The  major  problem  encountered  during  this  phase  of  the  project  was  the 
availability  of  adequate  data  on  the  distribution  of  agricultural  withdrawals 
and  returns  and  their  corresponding  water  quality.  The  allocation  of  agricultural 
withdrawals  was  based  on  the  data  and  methods  developed  in  the  Bay-Delta  study 
by  DWR  and  WRE.  In  the  case  of  agricultural  returns,  an  approach  was  selected 
to  estimate  return  flow  concentrations  on  the  basis  of  the  weighted  average 
water  quality  of  the  various  contributing  sources. 

TASK  III.  CALIBRATION  OF  HYDRODYNAMIC  AND  WATER  QUALITY  MODELS 

Task  III  involved  recalibration  of  the  tidal  hydraulics  model  for 
the  August  18-19,  1959  period  and  the  calibration  and  verification  of  the 
water  quality  model  using  the  May-October  1976  data  developed  in  Task  II. 
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Veri fication 


Period  4 
Period  5 
Period  6 
Period  7 


August  1-15,  1976 
August  16  -  September  20,  1976 
September  21  -  October  10,  1976 
October  11-31,  1976 


The  water  quality  calibration  results  compared  favorably  with  field 
data  for  Martinez,  Pittsburg,  Emmaton,  San  Andreas  Landing,  points  along 
Old  River  and  Vernalis.  Primary  difficulties  were  the  result  of  dividing 
the  calibration  periods  on  the  basis  of  months  as  opposed  to  inflow  and 
export  conditions.  Monthly  periods  did  not  provide  accurate  enough  hydraulic 
simulations  which,  in  turn,  resulted  in  simulating  average  TDS  values  which, 
in  some  cases,  were  not  representative  of  actual  conditions.  This  procedure 
was  modified  for  model  verification  and  the  periods  were  selected  on  the 
basis  of  Sacramento  River  inflow  and  export  pumping. 

When  the  verification  periods  were  simulated,  the  results  were 
unsatisfactory  during  periods  5  and  6  for  stations  from  Antioch  to  San 
Andreas  along  the  San  Joaquin  River  and  down  Old  River  to  Clifton  Court. 

The  results  indicated  that  the  model  advected  an  excessive  amount  of  salt 
water  up  the  San  Joaquin  River  during  these  two  periods,  which  represented 
low  flow-high  export  conditions.  Consequently,  adjustments  were  made  to 
the  mixing  coefficients  in  Three-Mile  Slough  and  the  channel  connecting 
Antioch  and  Collinsville  to  reduce  salt  water  intrusion  for  the  combined 
calibration  and  verification  periods.  As  a  result  of  these  changes  the 
model  simulated  values  below  actual  field  data  for  all  stations  (except 
Antioch  and  Blind  Point)  during  the  first  four  hydrologic  periods  and  above 
field  values  for  the  final  three  periods.  Simulations  at  Martinez,  Pittsburg, 
Emmaton,  San  Andreas,  Victoria  Canal,  Delta  Mendota  Canal,  Union  Island  and 
Vernalis  provided  the  best  results.  Stations  between  Pittsburg  and  San 
Andreas  on  the  San  Joaquin  River  and  along  Old  River  to  Clifton  Court  were 
unsatisfactory  during  the  periods  5  and  6  due  to  the  continued  prediction  of 
high  salt  water  intrusion.  The  following  figures  present  the  calibration 
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and  verification  results  for  Emmaton,  Antioch  and  San  Andreas  Landing; 
these  results  are  representati ve  of  the  calibration  and  verification. 

As  the  results  indicate,  during  low  flow-high  export  conditions 
(as  found  in  periods  5  and  6),  the  model  overestimates  advection  of  salt 
water  up  the  San  Joaquin  River  to  San  Andreas  and  then  south  along  Old 
River  to  Clifton  Court.  Since  field  data  did  not  reflect  the  same  behavior, 

WRE  investigated  the  cause  of  the  high  salt  water  advection  in  the  model  and 
have  concluded  that  geometric  and  hydraulic  data  in  the  Pi ttsburg-Col 1 insvi 1 le- 
Antioch  area  may  be  inaccurate  for  simulating  hydraulic  behavior  during  these 
flow  conditions.  Therefore,  it  appears  that  the  current  model  is  limited  to 
low  flow  conditions  when  total  exports  do  not  exceed  7,000  cfs. 
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FIGURE  5 


APPENDIX  C 


MATER  CONSERVATION  ASSUMPTIONS  OF  DWR’S  WATER  ACTION  PLAN 
FOR  THE  SOUTHWEST  SACRAMENTO  VALLEY  SERVICE  AREA 

(This  appendix  describes  the  water  conservation  measures 
involved  in  a  program  whose  existence  was  assumed  by  the 
preparers  of  the  Water  Action  Plan  for  the  Southwest 
Sacramento  Valley  Service  Area  for  estimating  "conservation" 
demand.  The  estimates  appear  in  Tables  3-2  and  3-13  of 
this  EIR/EIS.  The  text  of  this  appendix  was  exerpted 
directly  from  DWR's  Water  Action  Plan  for  the  Central  and 
South  San  Francisco  Bay  Area,  1979.) 

Potential  for  Urban  Water  Conservation 

Water  conservation  is  important  because  it  can  free  presently 
developed  water  supplies  for  other  uses  or  can  delay  the  time  when  future 
water  supplies  need  to  be  developed.  Conservation  indicates  more  efficient 
use  of  water,  or  using  smaller  amounts  of  water  to  satisfactorily  perform 
the  same  function  as  larger  amounts  of  water.  In  some  cases,  this  can  be 
accomplished  by  changing  or  modifying  a  plumbing  fixture  or  appliance  with 
no  behavioral  change  needed  from  the  user.  Other  savings  involve  a  change 
in  behavior  or  habits,  such  as  using  less  water  for  landscape  irrigation. 

DWR  has  analyzed  the  potential  water  savings  in  the  entire  San 
Francisco  Bay  Basin  1 ./  for  the  following  categories:  municipal  interior  and 
exterior,  industrial,  and  water  purveyor/distributor  leak  detection  and  repair. 

To  analyze  the  potential  water  savings  in  the  municipal  interior 

and  exterior  category,  DWR  analyzed  residential  water  use  only.  Although 

Municipal  also  includes  commercial  and  governmental  uses,  potential  water 

savings  were  assumed  to  be  in  the  same  proportion  as  residential. 

1/  San  Francisco  Bay  Basin,  as  designated  by  the  "Water  Quality  Control  Plan 
—  Report,  San  Francisco  Bay  Basin",  SWRCB,  1975. 
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DWR  has  analyzed  the  potential  water  savings  In  the  entire  San 


Francisco  Bay  Basin  1/  for  the  following  categories:  municipal  Interior  and 

exterior,  industrial,  and  water  purveyor/distributor  leak  detection  and  repair. 

To  analyze  the  potential  water  savings  in  the  municipal  interior 

and  exterior  category,  DWR  analyzed  residential  water  use  only.  Although 

municipal  also  includes  commercial  and  governmental  uses,  potential  water 

savings  were  assumed  to  be  in  the  same  proportion  as  residential. 

Based  on  the  analysis,  DWR  estimated  that  the  reduction  in  urban 

water  demand  for  the  San  Francisco  Bay  Basin  1 J  with  implementation  of  a  water 

conservation  program  would  be  about  7  percent  in  1980,  14  percent  in  1990,  and 

17  percent  in  the  year  2000.  Assuming  the  percentages  are  also  applicable  to 

the  study  area,  water  savings  in  the  central  and  south  San  Francisco  Bay  area, 

3 

using  the  DWR  E-150  water  demand  projections,  would  be  74  hm  in  1980, 

3  3 

169  hm  in  1990,  and  228  hm  in  2000.  (In  Alameda  and  Contra  Costa  Counties, 
DWR  projected  that  the  future  increase  in  industrial  water  demand  would  be 
approximately  equal  to  the  reduction  in  water  use  because  of  additional 
recycling.  Therefore,  the  industrial  water  demand  in  Alameda  and  Contra 
Costa  Counties  was  subtracted  from  the  DWR  projections  before  applying  the 
water-saving  percentages.  The  resulting  percentage  reductions  were  6  percent 
in  1980,  13  percent  in  1990,  and  15  percent  in  2000). 

The  various  water-savings  categories  and  the  potential  savings,  used 
in  computing  water  savings  for  the  San  Francisco  Bay  Basin  1_/,  are  discussed 
in  the  following  paragraphs.  In  addition,  DWR  water-savings  projections  are 
compared  with  those  developed  by  J.  B.  Gilbert  and  Associates  for  ABAG. 

Interior  Use 

Based  on  studies  of  several  water  systems  in  the  San  Francisco 
Bay  Basin  1/ ,  it  was  assumed  that  of  the  total  municipal  demand,  65  percent  is 
for  interior  use  and  35  percent  is  for  exterior  use. 

1/  San  Francisco  Bay  Basin,  as  designated  by  the  "Water  Quality  Control  Plan 
Report,  San  Francisco  Bay  Basin",  SWRCB,  1975. 
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Potential  interior  savings  have  been  estimated  for  five  activities: 


new  construction,  replacement  of  demolished  structures,  rehabilitation  or 
remodeling  of  existing  structures,  replacement  of  worn-out  appliances  and 
fixtures,  retrofitting  of  water  conservation  devices  in  existing  fixtures,  and 
changing  personal  water-use  habits  through  conservation  awareness. 

New  Construction.  New  construction  here  refers  to  structures 
added  due  to  increased  demand  for  housing.  In  1976  the  California  Legis¬ 
lature  passed  AB  1395,  which  requires  that  after  January  1,  1978,  newly 
installed  toilets  will  have  a  maximum  flush  of  3.5  gallons  (13.2  litres). 
Previously  toilets  required  5  to  7  gallons  per  flush.  According  to  DWR 
Bulletin  198,  this  will  amount  to  an  18  percent  reduction  in  interior  use 
or  when  multiplied  by  65  percent  interior  use,  an  11.7  percent  reduction 
in  municipal  demand. 

The  Regulation  for  Appliance  Efficiency  Standards  as  amended  on 
December  22,  1977,  by  the  Energy  Resources  Construction  and  Development  Com¬ 
mission,  established  maximum  flow  rates  for  shower  heads,  lavatory  faucets 
and  sink  faucets  sold  or  offered  for  sale  in  California  after  that  date. 

For  shower  heads  the  maximum  flow  rates  are  either  2.75  or  3.00 
gallons  per  minute  (10.4  or  11.4  litres  per  minute),  depending  on  the 
pressure.  For  lavatory  and  sink  faucets  the  maximum  flow  rate  is  2.75  gpm 
(10.4  1pm).  The  effect  of  these  measures  (not  including  toilets)  would  be  a 
reduction  of  24  percent  of  indoor  use,  or  15.6  percent  of  municipal  demand. 

The  effect  including  the  toilet  legislation  is  to  decrease  interior  residen¬ 
tial  use  by  42  percent  and  total  municipal  use  by  27.3  percent.  The  reduction 
factors  are  applied  to  the  increase  in  municipal  demand  brought  about  by  the 
added  structures. 
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Demolition.  A  certain  number  of  existing  structures  will  be 
demolished.  Replacement  structures  must  meet  the  same  water-conservation 
criteria  as  new  construction. 

The  Southern  California  Association  of  Governments  (SCAG)  pro¬ 
jected  that  6  percent  of  the  housing  units  existing  in  1975  may  be  demol¬ 
ished  by  2000.  It  was  assumed  this  would  be  the  same  for  the  Bay  area. 

Using  a  straight-line  projection,  this  would  be  about  0.24  percent  per  year. 
This  percentage  times  the  number  of  years  and  times  the  conservation  reduc¬ 
tion  factors  gives  the  reduction  to  be  applied  for  each  of  the  future  years. 
The  reductions  are  applied  to  present  municipal  demand. 

Rehabilitation.  In  addition  to  new  construction  and  demolition, 
a  certain  amount  of  rehabilitation  and  remodeling  will  be  accomplished 
within  the  study  area.  SCAG's  estimated  rehabilitation  ndeds  of  8  percent 
of  existing  units  were  assumed  to  be  the  same  for  the  Bay  area.  Since  infor¬ 
mation  on  rehabilitation  actually  accomplished  is  minimal  and  was  not  pre¬ 
dicted,  a  25  percent  accomplishment  factor,  or  2  percent  of  existing  units 
by  year  2000,  was  assumed.  Rehabilitation  would  Include  plumbing  fixtures  in 
accordance  with  the  conservation  requirements  of  new  construction  except  for 
pressure-reducing  valves  and  hot-water-pipe  insulation.  The  reduction  per 
unit  rehabilitated  will  be  11.7  percent  before  1980  and  20.8  percent  there¬ 
after.  Reductions  are  applied  to  present  municipal  demand. 

Replacement.  Surveys  by  DWR  and  others  have  shown  that  the 
expected  life  of  faucets  and  washing  machines  varies  from  6-10  years, 
depending  upon  the  quality  of  the  water.  For  this  report,  a  useful  life 
of  10  years  is  assumed.  It  is  also  assumed  that  after  1980  as  they  wear  out 
they  will  be  replaced  with  water-saving  models.  A  9.1  percent  reduction  in 
municipal  demand  is  projected  for  each  unit.  One-half  of  the  replacement  will 


G-4 


* 


take  place  by  1990  and  the  remainder  by  2000.  Although  toilet  mechanisms  will 
also  wear  out  after  10  years  or  less,  replacement  with  existing  type  parts  Is 
assumed,  with  no  resultant  savings. 

Retrofit .  Installation  of  retrofit  devices  can  reduce  interior 
water  use  by  20  percent.  The  devices  include  toilet  tank  displacement  dams  or 
other  toilet  devices,  and  low-flow  shower  heads  or  shower  flow  restrictors. 

By  1980  every  household  in  the  study  area  probably  will  have  had  an  oppor¬ 
tunity  to  secure  these  devices  in  conservation  kits  and,  based  on  previous 
conservation  programs,  30  percent  of  the  households  will  install  the  devices. 
Twenty  percent  reduction  of  30  percent  of  households  times  65  percent  interior 
use  gives  a  reduction  to  present  municipal  demand  of  3.9  percent  i-n_1980. 

This  will  be  reduced  to  less  than  one  percent  by  2000,  as  retrofitted  fixtures 
are  replaced  with  new  water-conserving  fixtures  due  to  demolition,  rehabilita¬ 
tion,  and  replacement. 

Changing  Personal  Water  Use  Habits.  Another  way  in  which  significant 
water  conservation  could  be  effected  would  be  by  changing  personal  water  use 
habits.  These  could  include  not  running  faucet  water  continuously  while 
brushing  teeth  or  shaving,  systematically  repairing  leaking  plumbing,  washing 
only  full  loads  of  dishes  and  clothes,  not  using  toilet  as  waste  receptacle, 
taking  shorter  showers,  and  others. 

During  the  1976-77  drought,  the  San  Francisco  Bay  Region,  as  with 
many  ocher  areas  in  the  State,  responded  to  curtailment  in  water  supply  by 
various  means,  including  public  education  on  water  conservation  awareness  that 
appealed  to  change  in  personal  water  use  habits  to  eliminate  waste  and  use  of 
water. 

A  quantitative  evaluation  of  the  water  savin,  s  from  changing  personal 
habits  was  not  included  in  the  study  because  there  is  insufficient  basis  to 
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predict  long-term  effects  on  water  conservation.  The  recent  two  drought 
years'  experience  have  shown,  however,  that  they  can  contribute  significantly 
to  water  savings. 


Exterior  Use 

The  largest  portion  of  exterior  water  use,  about  90  percent,  is  used 
for  irrigating  lawns,  shrubs,  and  home  vegetable  gardens.  The  remaining  10 
percent  is  used  for  car  washing,  swimming  pools,  and  cleaning  driveways,  side¬ 
walks  and  streets.  Substantial  reduction  in  use  could  be  achieved  by  educating 
the  public  on  proper  watering  techniques  to  eliminate  overwatering  and  waste. 
According  to  Bulletin  198,  20  percent  of  applied  exterior  water  is  in  excess 
of  demands.  Therefore,  a  reduction  of  5  percent  should  be  attainable  and  was 
assumed  for  this  report. 

The  use  of  low-water-using  plants  or  landscaping  with  no  water  use, 
such  as  gravel  or  rock,  can  save  appreciable  amounts  of  water.  This  type  of 
landscaping  would  most  likely  be  done  in  areas  of  new  construction  and  a  reduc¬ 
tion  of  10  percent  in  the  increased  exterior  demand  can  be  expected. 

Industrial  Use 

Reduction  in  industrial  use  will  occur  because  of  the  necessity  to 
reduce  energy  and  sewer  discharge  costs,  replace  old  equipment  as  it  wears  out 
with  more  efficient  equipment,  use  efficient  equipment  and  processes  in 
future  plants  and  industries,  and  recycle  and  reclaim  water.  This  will  produce 
an  assumed  savings  of  5  percent  in  1980,  15  percent  in  1990,  and  17  percent 
in  2000. 

Leak  Detection  and  Repair 

Water  savings  would  be  effected  through  initiation  of  a  delivery 
system  leak-detection  program.  A  study  by  EBMUD  concluded  that  a  utility  with 
about  8  percent  unaccounted-for-water  could  effect  a  detection  and  repair  pro¬ 
gram  resulting  in  a  2  percent  reduction  in  total  demand. 
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A  detailed  analysis  of  each  water  supply  system,  which  would  be 
required  to  determine  the  potential  water  savings  from  a  leak-detection  pro¬ 
gram,  was  beyond  the  scope  of  this  study.  However,  a  goal  of  one  percent 
for  1980  and  two  percent  thereafter  seemed  reasonable,  and  was  used  for  esti¬ 
mating  potential  water  savings. 
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